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SECTION 1 GENERAL MANUFACTURER, IMPORTER, AND PROCESSOR INFORMATION

PART A GENERAL REPORTING INFORMATION

1.01 This Comprehensive Assessment Information Rule (CAIR) Reporting Form has been

completed in response to the Federal Register Notice of..... (1131 [EE]EE] (81%1

CBI mo day year
[::] a. If a Chemical Abstracts Service Number (CAS No.) is provided in the Federal
Register, list the CAS No. ....ovvvvnnnnnnnnans [ZZ]ZZJZ;]EI]fi]]:]—[EZ]EZ]—[Egﬂ

b. If a chemical substance CAS No. is not provided in the Federal Register, list
either (i) the chemical name, (ii) the mixture name, or (iii) the trade name of
the chemical substance as provided in the Federal Register.

(i) Chemical name as listed in the rule ...... PJ /}l
{

(ii) Name of mixture as listed in the rule ....

(iii) Trade name as listed in the rule .........

c. If a chemical category is provided in the Federal Register, report the name of
the category as listed in the rule, the chemical substance CAS No. you are
reporting on which falls under the listed category, and the chemical name of the
substance you are reporting on which falls under the listed category.

Name of category as listed in the rule ......... hj/é\
f
CAS No. of chemical substance .......eeeveevuas [::]::]::]::]::]::]—[::]::]—[::]
Name of chemical substance .........ccieuneeenns
1.02 Identify your reporting status under CAIR by circling the appropriate response(s).
CBI  ManufaCluI@r «...uvtiennrenneeneoanoneconterortoonnetaneteoseessnuraenneeennrnnrens 1
[TT] IMPOTTEE &ovreuneuneenneenosnnseuseunsaneenssauessasnescestoostssnnenansnnaoeaess 2

Processor ....... ceeene e esretesesant e e raasann . (jD

X/P manufacturer reporting for customer who is a processor ..........ccoeeeveveee. 4

X/P processor reporting for customer who is a pProcessSOr .......ceeoteeeaaveeccrens 5

[T ] Mark (X) this box if you attach a continuation sheet.
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1.03 Does the substance you are reporting on have an "x/p" designation associated with it
in the above-listed Federal Register Notice?

Yes ...... e Cerreeesesaiaen teeeeeesesesssnnsasseseess [ 1 Go to question 1.04

~  No Cerreeeee e >3 Go to question 1.05

1.04 a. Do you manufacture, import, or process the listed substance and distribute it
under a trade name(s) different than that listed in the Federal Register Notice?
Circle the appropriate response.

(]
NO teveneennn s ereannseennn Peeseen cieeen cesseasaas veaeane .....................(i)

b. Check the appropriate box below: N /A.

(T ] You have chosen to notify your customers of their reporting obligations

Provide the trade name(s) ....

[ 1 You have chosen to report for your customers

[ ] You have submitted the trade name(s) to EPA one day after the effective
date of the rule in the Federal Register Notice under which you are
reporting.

1.05 If you buy a trade name product and are reporting because you were notified of your
reporting requirements by your trade name supplier, provide that trade name.

_C_% Trade Name ......cooceeneenns ?O//Qo T L DENE blISQDYAMA’FE
(] Is the trade name product a mixture? Circle the appropriate response.
Yes ..... e Ceeeeeen ciesens treesesesassesene theers e T |
No ..c.oens Meescsecvessstrens . casens raecseanos seeesses seaenne ceeessrananns @
1.06 Certification -- The person who is responsible for the completion of this form must
cBI sign the certification statement below:

"I hereby certify that, to the best of my knowledge and belief, all information
[T ] entered on this form is complete and accurate."

\) NE FED UWCCT A
NAME SIGNATURE

{2;;@;1" ﬁ;?ggaﬂﬁca lf!guAGE& C G5y o - 3320
ITLE TELEPHONE NO.

[::] Mark (X) this box if you attach a continuation sheet.

05“/// ¥

DATE/ SIGNED
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Exemptions From Reporting -- If you have provided EPA or another Federal agency
with the required information on a CAIR Reporting Form for the listed substance
wvithin the past 3 years, and this information is current, accurate, and complete
for the time period specified in the rule, then sign the certification below. You
are required to complete section 1 of this CAIR form and provide any information
now required but not previously submitted. Provide a copy of any previous
submissions along with your Section 1 submission.

"I hereby certify that, to the best of my knowledge and belief, all required
information which I have not included in this CAIR Reporting Form has been submitted
to EPA within the past 3 years and is current, accurate, and complete for the time
period specified in the rule."

N/a

NAME SIGNATURE DATE SIGNED

( ) -
TITLE TELEPHONE NO. DATE OF PREVIOUS
SUBMISSION

CBI Certification -- If you have asserted any CBI claims in this report you must
certify that the following statements truthfully and accurately apply to all of
those confidentiality claims which you have asserted.

"My company has taken measures to protect the confidentiality of the information,
and it will continue to take these measures; the information is not, and has not
been, reasonably ascertainable by other persons (other than government bodies) by
using legitimate means (other than discovery based on a showing of special need in
a judicial or quasi-judicial proceeding) without my company’s consent; the
information is not publicly available elsewhere; and disclosure of the information
would cause substantial harm to my company’s competitive position."

N/A

NAME SIGNATURE DATE SIGNED

( )

TITLE TELEPHONE NO.

[::] Mark (X) this box if you attach a continuation sheet.
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PART B CORPORATE DATA

1.09

(@]
=]
-

|

f—

Facility Identification

[TIN] [313_111@1;;-—[:1:121_1
ip

State
Dun & Bradstreet NUMDEr .....uvvveieesorssescecanns [C191-[51912)-1715101¢]
EPA ID NUMDEL «.uvuverenenennenrnenensanansnannns TTNROIFISITIZIAI 506
Employer ID NUMDEL .....cevvueneeriononnnnsseonoeseeeeens BLIZ1C13 10101011 14]
Primary Standard Industrial Classification (SIC) Code ................. IR
Other SIC COUE - vvvvrtneensensnsoneaseesasassoneansasesssasessssnanosas [2]1 219131
Other SIC COUE «vvevrrenenennseeasesnesasannnoneeesecesessssssnnnasnnns [2 1Rl 21}

Q
=]
=~

|

—

Company Headquarters Identification

[TI M (RIZ14 1o 1) 1--1_1_1_1_1
State Zip

Dun & Bradstreet NUumber ......ocevvevnecenneeasenns (D14 1-1519.121-17151014]

Employer ID NUMBEL ....vevrruuniininnnonanneneonsoannoonnnns é[2;]él]§ﬁ]£lle]glLij£]

[] Mark (X) this box if you attach a continuation sheet.
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1.11 Parent Company Identification

lEIZJEEI_-_::IEIEIEI.T_LIElEECé:El:l:l:l:l:l:l:l:1:1:l
ity
Owraczo, Camava  4—— (1%l z)--1216 16 11
State Zip

Dun & Bradstreet Number ........icieiiiinnnnncennnens (1 1-C ) 1 1- 11 11

1.12 Technical Contact

Street
lDIIZIE]ZIEIE]E]EIE]Z1:l___cl;lzlz121:1:1:1:1:1:1:1:1
ity
[TIN] (1709l el [1--1_1_1_1_1
State Zip
Telephone NUMbEr ......ivvvuiiernnnornnnenannennnen (Gl sI-IGl21=1-[8 1312 1¢]
1.13 This reporting year is from .......ocvvvuvuienvnnn (2141 [B17) to [1 111 (313
Mo Year Mo. Year

[ ] Mark (X) this box if you attach a continuation sheet.
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Facility Acquired -- If you purchased this facility during the reporting year,

provide the foll

Name of Seller |

Mailing Address

Employer ID Numb

Contact Person |

owing information about the seller: hf/lk
S N D U U O T T T D T T O T A IS
D D T TN NS DD D S D O D T TS S M A D I N O A
Street
S S N NN N N D N N NN N N N DN N D O I
City
(11 (11— 11
State Zip
= [::]::]::]::]::]::]::]::
DAte Of SBLE tvvrvunrreeneneeeeonaeneneneoensoenenonenensnenss 1 10 Y11
Mo Day Year
NN T N D S N DN N N N N N N D N D Y O O I

Telephone Number

1.15

Q
=
—

|

yo—

Facility Sold -- If you sold this facility during the reporting year, provide the

following inform

Name of Buyer [

Mailing Address

Employer ID Numb

Date of Purchase

Contact Person |

Telephone Number

ation about the buyer: N /A:

Street
O NN N D DN S T N N N D S O S S (D [ S A O O
City
[ PO I O T I T T = O I O
State Zip
U T I O I
............................................. [__]—_] (1 1 [::]__
Mo. Day Year

[ ] Mark (X) this box if you attach a continuation sheet.
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For each classification listed below, state the quantity of the listed substance that
was manufactured, imported, or processed at your facility during the reporting year.

Classification Quantity (kg/yr)
Manufactured ....cevveriiiieerreniitiiirrierttierieaairaan ceenes . !\I/A
11+ Yo 3 =Y N N /A

[
Processed (include quantity repackaged) .........ccciniinn e, 2 35

0f that quantity manufactured or imported, report that quantity:

In storage at the beginning of the reporting year ..........covu... I\J/A
For on-site USe Or ProCeSSiNng .. ...t iiiinsenntserosssnoscannsss N [/A
For direct commercial distribution (including export) ............. N /A
In storage at the end of the reporting year ......... Ceeeseseanans . N ;lA

0f that quantity processed, report that quantity:

In storage at the beginning of the reporting year ................. 2156377
Processed as a reactant (chemical producer) .................... .. !\fr/Ar
Processed as a formulation component (mixture producer) .......... A}//A
Processed as an article component (article producer) .......... ceee ZLQﬁ 35 3
Repackaged (including export) .......eeveeeveeeennn. e . i\;‘/i\

In storage at the end of the reporting year ..........c.iiiiee.. 1 SL{SD.S

[:] Mark (X) this box if you attach a continuation sheet.
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PART C IDENTIFICATION OF MIXTURES

1.17 Mixture -- If the listed substance on which you are required to report is a mixture
or a component of a mixture, provide the following information for each component
chemical. (If the mixture composition is variable, report an average percentage of
each component chemical for all formulations.)

CBI
_ N /A
(1 Average %
Composition by Weight
Component ~ Supplier (specify precision,
Name ‘Name e.g., 45% + 0.5%)
Total 100%

[::] Mark (X) this box if you attach a continuation sheet.
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2.04 State the quantity of the listed substance that your facility manufactured, imported,
or processed during the 3 corporate fiscal years preceding the reporting year in
descending order.

CBI
[ ] Year ending ...coevereerinveininneennns e e e (TI1T1 (X171
Mo. Year
Quantity manufactured ...... C et eateeeerretataae s e .. O kg
Quantity imported ....... Cerieeaa s e eeetreeasie e O kg
Quantity processed ........ freeseaaaeeas et ieeaas  eeeeeaaes 3053533 kg
Year ending ........ e Cereaeeeees e Ceieeeeecaa e 111
Mo. Year
Quantity manufactured ......... et easees e Ceeaasa kg
Quantity imported ...........00.. Ceaeeeeene et Ceeaas kg
Quantity processed ........ Crereeeeea e et . kg
Year ending ..cocecececncnenns e e e Cereeeaa R S D O
Mo. Year
Quantity manufactured .........0000000... Crteseeeras e, cee kg
Quantity imported ........c.iiiiiiirinnnn e iieeees it oo kg
Quantity processed ........ Cereeeeeaareees feeeeannanas Chereen . kg

2.05 Specify the manner in which you manufactured the listed substance. Circle all
appropriate process types.

Lot N /A

T CONTINUOUS PIOCESS  vvevrsnsasesessancasnsensossssnsnassnssssaseanses e, .1
SEeMiCONtINUOUS PrOCESS  teveersooonsssroesstrsnrraanaesssssossssssssosassonnnssssasss 2
Batch process ..... ettt eeetie bt e Ceeeeane Cettetreerei e ceseenes 3

QSZI Mark (X) this box if you attach a continuation sheet.
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2.06 Specify the manner in which you processed the listed substance. Circle all
CBI  appropriate process types.
1
Continuous Process .«...eeeeconsans Cerereeaeeee Ceeeens Ceereanees Cerensaane S |
Semicontinuous process ...eeeeien. e erictereraraa s Ceerieeraarrarrsesearans 2
Batch process ...vicvienns crreiens e teeseseiee s e eerssnanestba s et nananavenas .(i)
2.07 State your facility’s name-plate capacity for manufacturing or processing the listed
substance. (If you are a batch manufacturer or batch processor, do not ansver this
CBI question.)
(1]
Manufacturing capacity .......... tesrecscennanrenassrananuns .. kg/yr
Processing capacity ...evvveeccccnnnn Ceerereaas i eaeas kg/yr
2.08 If you intend to increase or decrease the quantity of the listed substance
manufactured, imported, or processed at any time after your current corporate fiscal
year, estimate the increase or decrease based upon the reporting year’s production
CBI volume.

Manufacturing Importing Processing
Quantity (kg) Quantity (kg) Quantity (kg)
Amount of increase hJ/G\ hJ/F\ (@)
7 7

Amount of decrease

Mark (X) this box if you attach a continuation sheet.
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2.09 For the three largest volume manufacturing or processing process types involving the
listed substance, specify the number of days you manufactured or processed the listed
substance during the reporting year. Also specify the average number of hours per
day each process type was operated. (If only one or two operations are involved,
list those.)

cBI

. Average

[ 1 Days/Year Hours/Day
Process Type #1 (The process type involving the largest

quantity of the listed substance.)
Manufactured ......ceveivrencarrocnrnsnsenss M/A }J/A
4 7
Processed ..... Ceeeeaes o eereeeeeneaee RSO 3
Process Type #2 (The process type involving the 2nd largest
quantity of the listed substance.)
Manufactured ............ Cereeerananaaans M/A N/f—\
4 [
Processed .....c..... e e 250D 29
Process Type #3 (The process type involving the 3rd largest
quantity of the listed substance.)
Manufactured ...... seaarverasesas Cerenesraas N/A N//\
! /
Processed ..... e essseanens Ceeeaas N/A- {\f//*
r /

2.10 State the maximum daily inventory and average monthly inventory of the listed
substance that was stored on-site during the reporting year in the form of a bulk

CBI  chemical.

(1
Maximum daily INVENTOLY «ovveeererrnnnnnnnnnnnnsnnnnnnssses 2‘-{5'—’\55 kg
Average mOnthly iNVENTOLY «cvvoevueeeconnnnneoacnneecesss 249 519 kg

[:] Mark (X) this box if you attach a continuation sheet.
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2.11 Related Product Types -- List any byproducts, coproducts, or impurities present with
the listed substance in concentrations greater than 0.1 percent as it is manufac-
tured, imported, or processed. The source of byproducts, coproducts, or impurities
means the source from which the byproducts, coproducts, or impurities are made or

CBI introduced into the product (e.g., carryover from rawv material, reaction product,

. etc.).
(1]
Source of By-
Byproduct, Concentration  products, Co-
Coproduct (%) (specify + products, or
CAS No. Chemical Name or Impurity % precision) Impurities

W,

lUse the following codes to designate

B = Byproduct
C = Coproduct
I = Impurity

byproduct, coproduct, or impurity:

(]

Mark (X) this box if you attach a continuation sheet.
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2.12 Existing Product Types -- List all existing product types which you manufactured,
imported, or processed using the listed substance during the reporting year. List
the quantity of listed substance you use for each product type as a percentage of the
total volume of listed substance used during the reporting year. Also list the

CBI quantity of listed substance used captively on-site as a percentage of the value

T 1listed under column b., and the types of end-users for each product type. (Refer to

[::] the instructions for further explanation and an example.)

a. b.

% of Quantity
Manufactured,
Imported, or

c. d.

% of Quantity
Used Captively

Product Types1 Processed On-Site Type of End-Users’
X- PQu.V URETHANE FQ& o0/ 10¢ 7o N//'\*

Solvent

Synthetic reactant
Catalyst/Initiator/Accelerator/
Sensitizer
Inhibitor/Stabilizer/Scavenger/
Antioxidant

Analytical reagent
Chelator/Coagulant/Sequestrant
Cleanser/Detergent/Degreaser

agent
Surfactant/Emulsifier
Flame retardant

"@;_.H

= Industrial CS

I
CM Commercial H

Lubricant/Friction modifier/Antivear

L

o2

H<<cocHnxYoo

Coating/Binder/Adhesive and add1t1ves<£

noa

L I N | O VR |

Use the following codes to designate the type

Consumer
Other (specify)

Use the following codes to designate product types:

Moldable/Castable/Rubber and additives
Plasticizer

Dye/Pigment/Colorant/Ink and additives
Photographic/Reprographic chemical

and additives
Electrodeposition/Plating chemicals
Fuel and fuel additives

Explosive chemicals and additives
Fragrance/Flavor chemicals

Pollution control chemicals

Functional fluids and additives

Metal alloy and additives

Rheological modifier

Other (specify) Pacvuretdade Foam

of end-users:

[Eg] Mark (X) this box if you attach a continuation sheet.
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2.13

Expected Product Types -- Identify all product types which you expect to manufacture,
import, or process using the listed substance at any time after your current

corporate fiscal year.

For each use, specify the quantity you expect to manufacture,

import, or process for each use as a percentage of the total volume of listed

Also list the quantity of listed substance
used captively on-site as a percentage of the value listed under column b., and the
(Refer to the instructions for further

substance used during the reporting year.

types of end-users for each product type.
explanation and an example.)

a. b.

% of Quantity

Manufactured, % of Quantity
. Imported, or Used Captively )
Product Types Processed On-Site Type of End-Users
_Pm_‘((AQETHAME Foam o7 1¢¢C 70 N//A

'Use the following codes to designate product types:

A = Solvent

@- Synthetic reactant

C = Catalyst/Initiator/Accelerator/
Sensitizer

D = Inhibitor/Stabilizer/Scavenger/
Antioxidant

E = Analytical reagent

F = Chelator/Coagulant/Sequestrant

G = Cleanser/Detergent/Degreaser

H = Lubricant/Friction modifier/Antiwear

agent
I = Surfactant/Emulsifier
= Flame retardant
= Coating/Binder/Adhesive and additives

2Use the following codes to designate
I = Industrial CS =
CM = Commercial H =

o=ZxXr

<cHwnXWOo

[t}

&

o n

(LI | B

non

the type

Consumer
Other (specify)

Moldable/Castable/Rubber and additives
Plasticizer

Dye/Pigment/Colorant/Ink and additives
Photographic/Reprographic chemical

and additives
Electrodeposition/Plating chemicals
Fuel and fuel additives

Explosive chemicals and additives
Fragrance/Flavor chemicals

Pollution control chemicals

Functional fluids and additives

Metal alloy and additives

Rheological modifier

Other (specify) frvuperrant Foamn

of end-users:

Mark (X) this box if you attach a continuation sheet.
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2.14 Final Product —- Complete the following table for each type of final product

CBI  manufactured, imported, or processed at your facility that contains the listed
—_ substance other than as an impurity.

(]

- a. b. c. d.
Average %
Composition of
Final Product’s Listed Substance Type of
Product Type1 Physical Form’ in Final Product End-Users

M/A

lUse the following codes to designate product types:
Moldable/Castable/Rubber and additives

A = Solvent L =
B = Synthetic reactant M = Plasticizer
C = Catalyst/Initiator/Accelerator/ N = Dye/Pigment/Colorant/Ink and additives
Sensitizer 0 = Photographic/Reprographic chemical
D = Inhibitor/Stabilizer/Scavenger/ and additives
Antioxidant P = Electrodeposition/Plating chemicals
E = Analytical reagent Q = Fuel and fuel additives
F = Chelator/Coagulant/Sequestrant R = Explosive chemicals and additives
G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals
H = Lubricant/Friction modifier/Antiwear T = Pollution control chemicals
agent U = Functional fluids and additives
I = Surfactant/Emulsifier V = Metal alloy and additives
J = Flame retardant V¥ = Rheological modifier
K = Coating/Binder/Adhesive and additives X = Other (specify)

Use the following codes to designate the final product’s physical form:

A = Gas F2 = Crystalline solid
B = Liquid F3 = Granules

C = Aqueous solution F4 = Other solid

D = Paste G = Gel

E = Slurry H = Other (specify)
F1 = Powder

*Use the following codes to designate the type of end-users:

= Industrial CS
= Commercial H

Consumer
Other (specify)

I
CM

EEZl Mark (X) this box if you attach a continuation sheet.
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2.15 Circle all applicable modes of transportation used to deliver bulk shipments of the

CBI listed substance to off-site customers. hJ/Ul

[ 7] TEUCGK e vueetntanesuoennsennsensennsnsonnesnsesostocttscnssciosassuostnssoocsees 1
RAI1CAL +vvveeeeessartonnsnsassssssssnossassssssosnnnnnns s eseserraaasenenes 2
Barge, Vessel ........ .ot Cheseseresassessesrracscens Ceectraerescctaerrassanens 3
Pipeline ....vvverrenrnonicnsrerrcrecacenanannsenes ftteserrsesaccsasnssrsancssese &
Plane ..... Ctesesraesaseces e er v cee - ereseaen e chreassaraanes 5
Other (specify) Chereaar e Criessenasassiseans 6

2.16 Customer Use -- Estimate the quantity of the listed substance used by your customers
or prepared by your customers during the reporting year for use under each category
CBI of end use listed (i-iv).

] Category of End Use N/A
i. Industrial Products
Chemical or MiXtUre ....veveerrvrnecnrsaarsoracansns . kg/yr
Article ...ttt rrienniiitttresonnans Creesesaaeens kg/yr
ii. Commercial Products
Chemical or MiXtULE ..ovvevvvonnccassssonnnrnnnsns cean kg/yr
ATEICLlE vvveeeerenarsasrracensasasensnsenncasssnnaans kg/yr

iii. Consumer Products

Chemical or miXture .....ceceseencnnances Cereseseanes kg/yr

Article ...ciiiiiniianianaans e ttere sy N kg/yr

iv. Other

Distribution (excluding export) ....cevveeecevennnnes kg/yr
Export ..... ceaeesreene ceeenaas Cieesesaeseseaeeaes oo kg/yr
Quantity of substance consumed as reactant .......... kg/yr
UnKknown CUSLOMEL USES «vtervesssnnssannrasssssssassos kg/yr

[T ] Mark (X) this box if you attach a continuation sheet.
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SECTION 3 PROCESSOR RAW MATERIAL IDENTIFICATION

PART A GENERAL DATA

3.01 Specify the quantity purchased and the average price paid for the listed substance
for each major source of supply listed. Product trades are treated as purchases.
CBI  The average price is the market value of the product that was traded for the listed
__ substance.
()
Quantity Average Price
Source of Supply (kg) (5/kg)
The listed substance was manufactured on-site. bJ/QL
The listed substance was transferred from a ,
different company site. N /A
7
The listed substance was purchased directly from ) ' '
a manufacturer or importer. 2?9‘102.13 # /: g?
The listed substance was purchased from a i
distributor or repackager. FJ//x
The listed substance was purchased from a mixture ;
producer. FJ//*
[
3.02 Circle all applicable modes of transportation used to deliver the listed substance to
CBI  your facility.
[}

Railcar ........ e e s acsserseeresstan st as ettt sa e S et eee s et es s (ED
Barge, Vessel ...iiiiiitiiionierersss cnnsnsassassnnnsns P
Pipeline .......... Chesece et e ee e e ettt e et ettt et et e et reeneaenenne 4
8 11 cestsenraeeseess D
Other (specify) ..., P <

]

Mark (X) this box if you attach a continuation sheet.
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3.03 a. Circle all applicable containers used to transport the listed substance to your
CBI facility.

Free standing tank cylinders ........ chraeees cerenene e cereneen Ceeeanas .. 3
Tank rail CALS tveveeeeneoererenransorassncessssonsnannnas N (.
Hopper cars ..... Ceeeaaeereseaasnees et eaneaa ceaenen e teeersanses D
Tank trucks ....oeeeevvennenns ettt es et e Ceseaeeas et @z)
Hopper truckS ..vevesvrssonresssosassnasossnsennnnns L
DIUMS tcivenvnnosccasunoosssssoonsnnns et aer s Ceeeeressesssasnsanesss 8
Pipeline ........... e Cerreeaens Ceeeeeeae N Ceeeeaas veees 9

Other (specify) theeanens e Ceeraaaenes ceeaaeens P 1 ¢

b. If the listed substance is transported in pressurized tank cylinders, tank rail
cars, or tank trucks, state the pressure of the tanks. FJ//F\

Tank cylinders ............. Ceee e as e Ceieeea s crreasean mmHg
Tank rail CAIS  «.vvivreverioroesssesssasssnasssosssasssasanssssss mmHg

Tank trucks ......... et cearanas et e mmHg

[ ] Mark (X) this box if you attach a continuation sheet.
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PART B RAW MATERIAL IN THE FORM OF A MIXTURE

3.04

CBI

]

If you obtain the listed substance in the form of a mixture, list the trade name(s)
of the mixture, the name of its supplier(s) or manufacturer(s), an estimate of the
average percent composition by weight of the listed substance in the mixture, and the

amount of mixture processed during the reporting year.

Average
% Composition Amount
Supplier or by Weight Processed
Trade Name Manufacturer (specify + % precision) (kg/yr)

N’/A

]

Mark (X) this box if you attach a continuation sheet.
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PART C RAV MATERIAL VOLUME

3.05 State the quantity of the listed substance used as a raw material during the
CBI  reporting year in the form of a class I chemical, class II chemical, or polymer, and
__ the percent composition, by weight, of the listed substance.
[}
% Composition by
Weight of Listed Sub-
Quantity Used stance in Raw Material
(kg/yr) (specify + % precision)
Class I chemical S 0S35B) VA
Class II chemical N /A
7
Polymer wJ /‘A
[
[::] Mark (X) this box if you attach a continuation sheet.
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SECTION 4 PHYSICAL/CHEMICAL PROPERTIES

General Instructions:

If you are reporting on a mixture as defined in the glossary, reply to questions in Section
4 that are inappropriate to mixtures by stating "NA -- mixture."

For questions 4.06-4.15, if you possess any hazard warning statement, label, MSDS, or other
notice that addresses the information requested, you may submit a copy or reasonable
facsimile in lieu of answering those questions which it addresses.

PART A PHYSICAL/CHEMICAL DATA SUMMARY

Specify the percent purity for the three major1 technical grade(s) of the listed

4,01
substance as it is manufactured, imported, or processed. Measure the purity of the
CBI  substance in the final product form for manufacturing activities, at the time you
—_ import the substance, or at the point you begin to process the substance.
(]
Manufacture Import Process
Technical grade #1 00 % purity % purity % purity
Technical grade #2 % purity % purity % purity
Technical grade #3 % purity % purity % purity
1Hajor = Greatest quantity of listed substance manufactured, imported or processed.
4.02 Submit your most recently updated Material Safety Data Sheet (MSDS) for the listed

substance, and for every formulation containing the listed substance. If you possess
an MSDS that you developed and an MSDS developed by a different source, submit your
version. Indicate whether at least one MSDS has been submitted by circling the
appropriate response.

Indicate whether the MSDS was developed by your company or by a different source.
YOUr COMPANY ..cveevrvrnnscnsns Ceee e et Creciesaersea e Ceieeee e 1

ANOLHEY SOUICE ttveeeeeneeeeennnonoaneeeenns et et et veen CE}

Mark (X) this box if you attach a continuation sheet.
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4.03 Submit a copy or reasonable facsimile of any hazard information (other than an MSDS)
that is provided to your customers/users regarding the listed substance or any
formulation containing the listed substance. Indicate vhether this information has
been submitted by circling the appropriate response.

4.04 For each activity that uses the listed substance, circle all the applicable number(s)
corresponding to each physical state of the listed substance during the activity
listed. Physical states for importing and processing activities are determined at
the time you import or begin to process the listed substance. Physical states for

CBI  manufacturing, storage, disposal and transport activities are determined using the
final state of the product.

Physical State

Liquified
Activity Solid Slurry Liquid Gas Gas
Manufacture 1 2 3 4 5
Import 1 2 3 4 5
Process 1 2 @Q) 4 5
Store 1 2 3) 4 5
Dispose 1 2 3 4 5
Transport 1 2 3 4 5

[::] Mark (X) this box if you attach a continuation sheet.
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61} MATERIAL o
Ul&“ SAFETY DATA L

EMERGENCY PHONE 1-800-OLIN-911

SECTION I -~ IDENTIFICATION MSDS FILE 563

CHEMICAL NAME & SYNONYMS

Toluene Diisocyanate 80-20

CHEMICAL FAMILY FORMULA PRODUCT
Isocyanate C9H6N202 TDI 80-20
DESCRIPTION Clear water white to pale vellow liquid with sharp CAS NOD.
pungent odor 26471-62-5

SECTION Il -~ NORMAL HANDLING PROCEDURES
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

Harmful if swallowed. Avoid contact with eyes, skin or clothing. Upon contact with skin or
eyes, wash off with water. Avoid breathing mist or vapor. Protect against physical damage. Store
in a cool, dry, well-ventilated place, away from areas where a fire hazard may be acute. Outside
or detached storage is preferred. Blanket storage tanks with inert gas (nitrogen) or dry air.
Separate from oxidizing materials.

PROTECTIVE EQUIPMENT VENTILATION REQUIREMENTS
EYES Goggles As regquired to keep airborne concentrations
below TLV

GLOVES Rubber, NBR or PVA

OTHER Coveralls, impervious foctwear

SECTION III - HAZARDOUS INGREDIENTS

BASIC MATERIAL OSHA PEL LD50 LC50 SIGNIFICANT EFFECTS
*Toluene-2,4-diisocyanate (80%) 0.02 ppm 5.8 g/kg 10 ppm/4 Skin, eye, mucous
ceiling (rat) hrs membrane irritation.
CAS No.: 584-84-~-9 {mouse) Pulmonary irritant.

Allergic sensitization
to skin and respiratory
tract. May cause

asthma attacks.

*Toluene-2,6~diisocyanate(20%),CAS None No data 11 ppm/4 ‘Irritation
No.:91-08~7 established hrs-mouse
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT 270°F COC OSHA CLASSIFICATION Not Regulated LAMMABLE | gweR UPPER
METHOD (Ignitabie) XPLOSIVET D% T.5%
LIMIT
EXTINGUISHING MEDIA Water, carbon dioxide or dry chemical. Use water to keep the exposed

rs cootl

fcontaine
SPECIAL FIRE HAZARD & FIRE FIGHTING PROCEDURES Use NIDSH/MSHA approved positive pressure
self-contained breathing apparatus when any material is invoived in a fire.

SECTION V ~ HEALTH HAZARD DATA

[ THRESHOLD CIMIT VALUE

0.005 m TWA, 0.02 m STEL - 2,4 TDI (ACGIH 1887-88)
SYMPTDHE OF D?Eﬁ EXPOSURE May cause irritation.to eyes, throat, iungs, stomach, skin. Allergic

sensitization to skin _and respiratory tract. May cause asthma attacks
EMERGENCY FIRST-AID PROCEDURES

M§KIN Immediately flush thoroughly with water for 15 minutes, call a physician.

EYES Immediately flush thoroughly with water for 15 minutes, call a physician.

INGESTION Immediately drink large quantities of water to dilute.

INHALATION Immediately remove victim to fresh air. Call a physician.




PRODUCT CODE 898859 CHEMICAL NAME TD! 80-20

SECTION VI - TOXICOLOGY (PRODUCT)

ACUTE ORAL LD 50 5.8 g/kg (rats). Harmful if CARCINOGENICITY Oral Exposure-Positive NTP Bioassay

swallowed. MUTAGENICITY Not known to be mutagenic
ACUTE DERMAL LD 50 EYE IRRITATIONIrritation and/or burns
> 2 g/kg (rabbits) PRIMARY SKIN IRRITATION

ACUTE INMALATION LC S0 Irritation and/or burns

10 ppm/4 hrs (mouse)

PRINCIPAL ROUTES OF ABSCRPTION
Inhalation, dermal contact

EFFECTS OF ACUTE EXPOSURE May cause irritation to lungs, eves, throat, stomach, skin. Allergic
sensitization of skin and respiratory tract. Corneal injury may occur.

EFFECTS OF CHRONIC EXPOSURE Damage/allergic sensitization to lungs. Inhalation studies indicate
not carcinogenic. Carcinogenic risk from industrial use is not significant.

SECTION VII - SPILL AND LEAKAGE PROCEDURES (CONTROL PROCEDURES)

ACTION FOR MATERIAL RELEASE OR SPILL

Wear NIDSH/MSHA approved positive pressure supplied air respirator. Follow OSHA regulations for
respirator use (see 29 CFR 1910.134). Wear goggles, coveralls and impervious gloves and boots.
Add dry non-combustible absorbent, sweep up material and place in an approved DOT container. Add
an equal amount of heutralizing solution to the container (90-95% water, 5-10% ammonia). Clean
remaining surfaces with neutralizing solution and add this to container. Isolate container in a
well-ventilated place and dc not seal for 24 hrs. Ammonia vapors may be generated until solution
is neutralized. Wash all contaminated clothing before reuse. In the event of a large spill use
the telephone number shown on the front of this sheet.

TRANSPORTATION EMERGENCY,CONTACT CHEMTREC 800-424-9300

THE MIXTURE OR TRADE NAME PRODUCT HEREIN CONTAINS A TOXIC CHEMICAL(S) SUBJECT TO THE REPORTING
REQUIREMENTS OF SECTION 313 OF TITLE III OF THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF
1986 AND 40 CFR PART 372. THE SARA 313 CHEMICALS ARE LISTED IN SECTION III AND ARE INDICATED BY
AN ASTERISK (*).

SECTION VIII - SHIPPING DATA

D.0.T. Toluene diisocyanate Poison B UN 2078

SECTION IX - REACTIVITY DATA

[STABLE x UNSTABLE AT c F HAZARDOUS MAY OCCUR
POLYMERIZATION WILL NOT OCCUR

CONDITIONS TO AVOID

water or incompatible materials in a closed system, excess heat
INCOMPATIBILITY{(MATERIAL TO AVOID)

Acids, bases and alcohols, surface active materials
HAZARDOUS DECOMPOSITION PRODUCTS

Carbon monoxide, nitrogen oxides, hydrogen cvanide

SECTION X - PHYSICAL DATA

[MELTING POINT 53-56°F VAPOR PRESSURE _O1mmHg,20°C VOLATILES No data
[BOILING POINT 484 F SOLUBILITY IN WATER lnsoluble EVAPORATION RATENo data
SPECIFIC GRAVITY(H20=1) 1.22 PH No data VAPOR DENSITY(AIR=1)6.0
INFORMATION: FURNISHED TO 10002419 pURNISHED BY DATE DECEMBER 5, 1988
ATTN: DEPT HANDLING MATL SAFETY DATA SHEETS Department of Environmental Hygiene and Toxicology
WOODBRIDGE FOAM (203) 789-5436
FABRICATING
JUDD ROAD I\l'
CHATTANODGA TN 37401 \ V 4 ln CORPORATION

120 Long Ridge Road, Stamford, Connecticut 06904

OCEAN® Network
EMERGENCY PHONE 1-800-OLIN-911
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TOLUENE DHSOCYANATE
(TDI, Tolylene Diisocyanate)

CH;

NCO
NCO

CAS Registry Numbers:
100% 2,4 Isomer - 584-84-9 (Benzene, 2,4-diisocyanate-1-methyl)
100% 2,6 Isomer - 91-08-7 (Benzene, 1,3-diisocyanate-2-methyl)
80% 2,4; 20% 2,6 Mixture - 26471-62-5 (Benzene, 1-3-diisocyanato methyl)
65% 2,4; 35% 2,6 Mixture - 26471-62-5 (Benzene, 1-3-diisocyanato methyl)

Significant Physical Properties
TDlisa liquid at room temperature with a sharp pungent odor. The two commonly used isomers are 2,4-tolucne
diisocyanate and 2,6-toluenc diisocyanate, commercially available in the following three ratios: 100% 2,4; 805
2.4:209, 2.6. 6564 2,4:35%4 2,6. The 80:20% mixture of the 2,4:2.6 isomers represents over 95¢; of the industrial
usage. The toxicological praperties of the two isomers are qualitatively equivalent, however, the irritating effect
appears slightly stronger with the 2, 6-isomer."”
TDI Isomer Ratio — 2,4:2,6

100:0 80:20 65:35
Physical state (at normal temps.):. Liquid Liquid Liquid
Color: Colorless to pale yellow
Odor: Characteristic pungent
Solubility (in water): Yery low; Reacts to liberate CO;
Specific gravity (at 25°C). 1.21 1.21 1.21
Boiling temp. (°C): 251 250 246
Flash temp. (°C) Cleveland Open Cup: 135 135 135
Pensky-Marten Closed Cup: 127 127 127
Fire temp. (°C) Cleveland Open Cup: 149 143 142
Autoignition temp. (°C): 277 277 277
Freezing temp. (°C): 22 <I5 <8
Vapor density (air = 1% 6.0 6.0 6.0
Vapor pressurc {(mbar at 25°C): 0.03 0.03 0.03
Explosion limits (concentration 9 v/ v)
Upper: 9.5 9.5 9.5
Lower: 09 09 0.9
Molecular weight 1742 174.2 174.2




Vapor Pressure vs Temperature for Toluene Dlisocyanate®

Concentration of saturated
vapors at equilibrium

Vapor Pressure temperature with the air®
Temperature °C mmHg mbar mg/m* ppm
0 25x%10° 333x10° 2 33
20 1.6x10* 2.13x10° 142 19.6
50 1.7 10" 226 10" 1370 189
100 37 4.92 25500 3560

A Applies for the three commercially available product ratios.”

BThis is the maximum theoretical concentration that could be achieved only in a

closed system.

Hygienic Standards (for 2,4-Toluene Diisocya-
nate)

A.

WORKDAY EXPOSURE CONCENTRATIONS:
Time-weighted average (TWA) concentra-
tion (8 hours):

ACGIH® 0.005 ppm (0.04 mg/m®)

- OSHA (see ceiling concentration)

B. SHOKT-TERM EXPOSURE LIMIT (STEL):
ACGIH 002 ppm (0.14 mg/m’)

C. CEILING CONCENTRATION:
OSHA 0.02ppm (0.14 mg/m®)

D. IMMEDIATE LETHAL CONCENTRATIONS:

Immediately dangerous to lifc or health
(IDLH) - 10 ppm {71 mg/ m*)"™

Toxic Properties

In humans, TD1isan irritant causing inflamma-
tion and occasional sensitization of the skin or
respiratory tract and lacrimation, smarting. burn-
ing, and prickling sensation to the eye. The major

effect is on the respiratory tract.
A.

-1

INHALATION: Inhalation of vaporscan pro-
duce severe irritation of the mucous mem-
branes in the respiratory ftract, i.e. nose,
throat and lungs. Exposure of humans to
concentrations greater than 0.02 ppm may
cause effects characterized by breathless-
ness, chest discomfort or tightness, and a
reduction in lung function. One scientilic
study of workers in a TDI manufacturing
plant has reported that certain workers
exposed to higher levels of TDI had larger
declines in lung function (over the five-year
period of the study) than other workers
who experienced lower exposures to TDI.
The workers exhibiting the larger declines,
however, may have experienced excursions
above the 0.02 ppm level."” These effects

can be immediate or delayed depending
upon the dose and an individual’s tolerance
of the chemical. Exposures to high concen-
trations, such as might occur during a spill
or accidental release of vapors many times
the TLV, may cause irritation of the trachca
and larynx and severe coughing spasms
within minutes. High exposures may also
lead to bronchitis, bronchial spasm and/or
puimonary edema.®"*'!

Another type of response to TDI is sensiti-
zation which can occur in a small percent-
age of the workforce. This hypersensitive
reaction does not usually occur on initial
exposure but can develop within the first
few months of employment. Sensitization
may occur after a high single dose from a
spill or other accidental exposure. 1t can
also occur from repeated overexposure. An
asthmatic response and respiratory distress
can occur when a sensitized individual is
subscquently exposed 1o levels well below
the TLV. The mechanism for this response
is the subject of ongoing research; there is,
however, evidence of anallergic or immuno-
logic response in some cases. There have
also been some reports in the literature link-
ing the development of hypersensitivity pneu-
monilis with exposure to TD1"® There is
also evidence of cross-sensitization from
one isocyanate to another whereby an indi-
vidual could develop a sensitivity to TDI
and then react upon exposure to MD1."4”
Once a person has become sensitized to iso-
cyanates, the individual must be re-
stricted from areas where any isocyanates are
being used. There is one study which docu-
ments the loss of TDI hypersensitization."®
B. SKiIN CONTACT: Skin irritalion can result
from contact with TDI. Prolonged contact
with the skin will cause redness, swelling
and blistering and, if such contact is repeated,

The Committee wishes 10 acknowledge Karroll S. Booth for the
preparation of this Hygienic Guide,

will produce a scvere irritation.*” Animal
experiments indicate that skin sensitization




may aiso result."® When TDI was applied
to the skin of animals in doses as high as
16,000 milligrams per kilogram of body
weight, severe local irritation was observed.
However, none of the animals died.” In
other animal studies high doses of TDI
injected under the skin caused no observ-
able systemic effects.” Repeated application
of the material to the skin of man and ani-
mals may cause sensitization in certain indi-
viduals, making them more than normally
susceptible to effects from lower doses.””
One study reported that topical treatment
of guinea pigs with TDI caused respiratory
tract hypersensitivity."®

EYE CONTACT: Application of TDI to the
eyes of rabbits produced marked irriiation
of the eyelids and mild damage of the cornea
unless the eyes were promptly and thor-
oughly flushed with water.” In human
exposures, TDI contact with eyes causes
pain, moderate to severe irritation, and can
produce corneal injury,

INGESTION: The LDsq (oral) for rats is 5800
milligrams per kilogram of body weight;
this LDs indicates low oral toxicity. Autopsy
of the animals showed injury to the stomach
lining and possible effects on the liver. Sub-
acute testing involving repeated oral doses
indicated the possibility of cumulative effects
onthe stomachand liver. Ten daily doses of
1500 milligrams of TDI per kilogram of
body weight caused 50¢ of the rats to die."”™
CARCINOGENICITY POTENTIAL: Results
from lifetime inhalation studies in rats and
mice indicated that TDI did not present a
carcinogenic risk.”" The National Toxicol-
ogy Program (NTP) of the U.S. Health and
Human Services Department has completed
a carcinogenesis bioassay on TDI and
observed increased incidence of tumors in
rats through oral administration.”” How-
ever, a final report has not been issued. A
critique of these two studies discusses the

significance of the conflicting results.*

ill. industrial Hygiene Practice

A.

INDUSTRIAL USES: TD1 is the principal iso-
cyanate used for the manufacturing of flex-
ible polyurethane foams. The foams are
used in the furniture industry as cushioning,
mattresses, ¢ic., in the automotive industry
as seating, padding, etc., in the appliance
industry as insulation, and for many other
applications. TD! is also used in the manu-
facturing of polyurethane coatings, adhe-
sives and elastomers, The elastomers are
abrasion and solvent resistant and are used
for films and linings, in abrasive wheels and
other mechanical items.”" TDl is frequently
sold as a pre-polymer in which part or most
of the isocyanate is “blocked™ by reaction

with a polyol or other active hydrogen-
containing material. The pre-polymers or
adduct resins can vary widely in their mono-
meric or unreacted isocyanate content.”"
The potential health hazard depends pri-
marily on the application, not on the mono-
meric isocyanate content.

EVALUATION OF EXPOSURE:

1. Sensory Recognition: Odor threshold is
reported to be 0.4 ppm.* 0.1 ppm has
been identified as the human threshold
for eye and nose irritation.'"

2. Air Sampling and Analysis: There are
several methods available for monitor-
ing TD1 vapors. The National Institute
for Occupational Safety and Health
Mecthod No. P&CAM 141% is based
on the “Marcali™ method®® whereair is

bubbled through anacid medium which
hydrolyzes the isocyanate to the amine,
followed by diazotization and coupiing
with N-(l-naphthyl)-ethvienediamine
and measurement of the color intensity
at 550 millimicrons. Aromatic amines
interfere to give high values. This method
is not specific for TDI.

A high pressure liquid chromatography
method based on nitroreagent(N-4-nitro-
benzyl-N-n-propylamine) converts the
1socyanates to stable urea derivatives
for separation and quantification.”
Samples can be coliected by bubbling
air through a toluene solution of nitro-
reagent or by absorption on nitroreagent
coated glass fiber filters. This method is
capable of measuring isocvanate levels
equivalent to 0.2 ppb in a 20 liter air
sample. This method is specific for TDI
and amines do not normally interfere.

Continuous isocvanate monitors based
on chemically impregnated tapes which
are sensitive to isocyanate vapors are
available.*® Other analytical methods
for monitoring isocyanate vapors are
also available.”

3. Clinical Monitoring: A method has
beendeveloped todetect TDI antibodies
in workers clinically “sensitive™ to
TDL(QSO"JD

C. HAZARDS AND THEIR RECOMMENDED

CONTROL:

I. Inhalation: Exposures to TDI during
normal handling must be maintained
below the TLV 0f0.005 ppm TWA/0.02
ppm STEL. Therefore, the use of local
exhaust ventilation is required for those
areas where exposures are anticipated,
e.g. unloading stations, mixing vessels,
pouring stations and waste disposal
areas. Additionally, in view of the sen-
sitizing properties of the isocyanates, it




is advisable to keep levels as low as
possible to reduce the risk of inadver-
tent exposures of other plant personnel
not directly involved with isocyanate
operations. Periodic monitoring of the
workplace should be conducted to insure
that the TLV is not being exceeded. Air
supplied or*self-contained respirators
are recommended for concentrations
exceeding the TLV. The detectable odor
of isocyanates is greater than the TLV;
therefore, reliance on the sense of smell
does not provide a good warning that
isocyanates are present.

Skin Contact: All contact with liquid,
vapors, or mist containing TD! should
be avoided. Chemical resistant gloves
(polyvinyl alcohol, natural rubber)
should always be worn to prevent con-
tact. Safety showers should be located
in close proximity to operations using
TDL

Eye Contact: Since TD! is a severe eye
irritant, liquid chemical goggles or a
full-face shield is recommended when
working with the liquid where thereisa
potential fora splash. Eye wash stations
should be located in close proximity to
TD! operations.

Ingestion: Animal experiments indicate
that the oral toxicity of TDl is not high.

Fire and Explosion: TDlis classified as
a Class 111B combustible material by
the National Fire Protection Associa-
tion(NFPA)Y* nomenclature. Although
these chemicals do not pose an unrea-
sonable fire risk, they will burnduring a
fire. Under these conditions, high con-
centrations of isocyanate vapors, car-
bon monoxide, oxides of nitrogen, and
traces of hydrogen cyanide will be gen-
erated. Decomposition will occur at
temperatures above 525°F. Fire fight-
ers should wear self-contained breath-
ing apparatus in addition to protec-
tive clothing, including rubber coats,
boots, gloves. and helmet. lsocyanate
fires can be extinguished with water
spray for large fires. Foam, carbon
dioxide or dry chemical extinguishers
can also be used. Sodium carbonate
and bicarbonate base extinguishers are
not recommended because of their reac-
tivity with isocyanates.™”

Chemical Reactivity: lsocyanates are
reactive with compounds containing
active hydrogen e.g. water, ammonia,
amines and alcohols. Strong bases, such
as tertiary amines, caustic soda and
potash can catalyze the reaction with
these compounds as well as produce
other side reactions and result in an

uncontrolled polymerization. The heat
and products generated from this reac-
tion can result in a pressure build-up in
closed containers sufficient to rupture
the vessel. Isocyanates react slowly with
water to liberate carbon dioxide gas
{CO2) but under confined conditions or
in closed containers, explosive rupture
of the vessel has occurred. If watercon-
tamination of isocyanates is suspected.
do not reseal the container or vessel.

7. Chemical Spills: Contain spill with
absorbent material. React with liquid
decontaminant solution for at least 10
minutes. Collect material in an open
container and completely react with
additional decontaminant.”’ Air sup-
plied or SCBA respiratory protection
should be worn while cleaning-up spills.

Liguid Decontaminant Solutions

80¢ Water 90-949, Water
20¢; Non-lonic 4-8¢; Ammonium
Surfactant Hydroxide
1-2% Detergent

8. Waste Disposal: Waste material must
be incinerated or disposed of in accor-
dance with RCRA P TDI s listed as a
hazardous waste (No. U-223) under
Section 261.33(f). Reacted solid waste
generated from decontaminating a spill
is classified as a hazardous waste under
Section 261.3(c)2).

9. Empty Drums: All empty isocyanate
drums should be decontaminated be-
fore disposal.”’’ (See RCRA) Section
261.7(b)(1).

1V. Maedical Information

A.

EMERGENCY TREATMENT: In the event a
person is exhibiting symptoms of isocya-
nate overexposure (e.g. labored breathing,
coughing, chest tightness), he should be
moved immediately away from any further
isocyanate exposure. If breathing has
stopped, administer artificial respiration
immediately. If breathing is labored, oxy-
gen can be administered by a trained per-
son. Medica! personnel should be contacted
immediately.

1f TDI comes in contact with the eyes, {flush
with copious amounts of water to prevent
damage to the eye tissue. Medical personnel
should be contacted. After contact from a
major spill or whole-body exposure, remove
contaminated clothingand shoes and shower
thoroughly with water. Isocyanates can be
removed with a clean cloth and rubbing
alcohol, followed by soap and water. One
suggestion is to use “tincture of green soap”,
a detergent containing isopropyl alcohol

[
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and commonly used in hospitals for germi-
cidal washing. For minor skin contact, remove
the isocyanate immediately with a cloth,
isopropyl alcohol or even polypropylene
glycol, and follow with soap and water. Iso-
cyanates can cause a temporary discolora-
tion of the skin which is not considered
harmful. However, if irritation, redness, or
swelling oceurs, medical attentions should
be obtained. All emergency cases should be
seen by a physician.

MEDICAL SURVEILLANCE: Personnel who
will work with isocyanates should have a
complete pre-employment and periodic med-
ical examinations.” A pulmonary function
test is useful in determining detnmental
elfects from overexposure to isocyanates. ft
is recommended that such a test be adminis~
tered before employment to establish a
baseline, and then followed routinely. Tests
after a major exposure also may aid in
determining the extent of any lung impair-
ment. 1t is also strongly recommended that
any worker with a medical history of chronic
respiratory discase, asthmatic or bronchial
attacks, or indications of allergic responses
not handle or work with isocyanates. H any
worker develops chronic respiratory dis-
tress when working around isocyanates, he
or she should be removed from exposure
and examined by a physician. If a sensitivity
to isocyanates has developed, no further
exposure 10 isocyanate can be permutted.
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Safe Handling
and Storage of
VORANATE T-80
Toluene
Diisocyanates

e A mixture of the 2,4- and 2,6-isomers of
toluene diisocyanate in a ratio, by weight,
of 80 to 20 percent.

o Available in both high- and low-acidity
grades.

e Produced in accordance with exacting
standards of product purity and quality.

o Widely used in a broad range of industrial
applications, including the production
of flexible polyurethane foams for furni-
ture, bedding, and automotive seating and
padding.

e Also used in the production of elastomers,
coatings, adhesives, semi-flexible foams,
and carpet underlayment and backing.

¢ Manufactured and marketed by The Dow
Chemical Company — a leading supplier
of quality products and services to the
polyurethane industry.
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VORANATE T-80 Toluene Diisocyanates

VORANATE* T-80 Type | Toluene Diisocya-
nate and VORANATE T-80 Type Il Toluene
Diisocyanate are two members of a family
of quality isocyanate products manufac-
tured and marketed by The Dow Chemical
Company. These products are a mixture of
the 2,4- and 26-isomers of toluene
diisocyanate (TDI} in a ratio, by weight, of
80 to 20 percent. Type | is a low-acidity
grade and Type Il is a high-acidity grade.
Both products are produced in accord-
ance with exacting standards of quality
and product purity.

VORANATE T-80 Toluene Diisocyanates
are widely used in a variety of industrial
applications, including the production of
flexible polyurethane foams for use in furni-
ture, bedding, and automotive applica-
tions. They are also widely used in the
production of elastomers, coatings, adhe-
sives, semi-flexible foams, and carpet un-
derlayment and backing.

A second group of quality isocyanate prod-
ucts — VORANATE Specialty Isocyanates
— is manufactured and marketed by The
Dow Chemical Company, primarily for use
in the production of “rigid” polyurethane
foams, which are used by the home appli-
ance industry to insulate refrigerators,
freezers, and water heaters. These mate-
rials are also widely used in such rigid foam
applications and products as rigid foam

*Trademark of The Dow Chemical Company

insulation, “spray up” or “spray on” foam
insulation, wood simulation products, and
various other structural items. VORANATE
Specialty Isocyanates are discussed in de-
tail in the Dow bulletin, Safe Handling and
Storage of VORANATE Specialty Isocya-
nates (Form No. 109-546-82), copies of
which are available upan request from any
Dow sales office or The Dow Chemical
Company, Plastics Group, 2040 Willard H.
Dow Center, Midland, M! 48674.

VORANATE T-80 Toluene Diisocyanates
are hazardous materials which must be
handled and stored only by knowledge-
able and experienced personnel who are
thoroughly familiar with the hazards as-
sociated with their shipment, storage, dis-
tribution, and use.

The purpose of this booklet is to inform
customers of the hazards associated with
VORANATE T-80 Toluene Diisocyanates —
particularly the hazards of inhaling TDI
vapors and the possible explosive rupture
of restricted lines and vessels caused
by product contamination and the sub-
sequent formation of carbon dioxide gas
— and to outline in detail those practices
and procedures which have been de-
veloped to assist in their safe storage and
handling. In short: “Chemicals in any form
can be safely stored, handled, or used if
the physical, chemical, and hazardous
properties are fully understood and the
necessary precautions, including the use
of proper safeguards and personal protec-
tive equipment, are observed.™

'Quoted from a publication of the Chemical
Manutacturers Association.

WARNING

VORANATE T1-80 Toluene Diisocyanates
are hazardous materials which must be
handled, used, and stored with extreme
care and in strict compliance with the
safety recommendations and precautions
outlined on the product label and de-
scribed in this bookfet.

Note: The recommendations contained in
this booklet are based on the results of
numerous tests and on actual experiences
in the field, and are believed to be accurate
and reliable. However, since the specific
circumstances associated with a cus-
tomer's use of VORANATE T-80 Toluene
Diisocyanates are unknown to The Dow
Chemical Company and are beyond its
control, the company cannot guarantee
that adherence to these recommendations
will insure absolute safety. Inguiries about
specific operations and procedures or
about matters relating to the safe use, han-
dling, and storage of VORANATE T-80
Toluene Diisocyanates may be addressed
to The Dow Chemical Company, Plastics
Group, 2040 Willard H. Dow Center,
Midland, MI 48674,
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Properties

Table 1 — Typical Physical Properties:
VORANATE T-80 Toluene Diisocyanates

Propertiés‘

 § Molecular Weight ....................

§§ Physical Form .

.....................

. at760 mmHg............
4 Viscosity @ 77°F (25°C) cst . .. .. e

Cleveland OpenCup ...............

Pensky-Martens Closed Cup .........
TagOpenCup ....................

Fire Point

T

‘ Cleveland Open Cup ...............
il

Vapor Density (Air = 1)
| Vapor Pressure @ 77°F (25°C), mm Hg ..

"Typical properties; not to be construed as specifications.

*Results of small scale tests are not intended to reflect behavior of this or any other material

under actual fire conditions.

Values .

1742
ColorlesstoPale

Yellow Liquid

Very Sharp and Pungent
10.2

1.22
248°F (120°C)

482°F (250°C)

25
57°F(14°C)

270°F(132°C)
260°F (127°C)
270°F (132°C)

295°F (146°C)?
1.5662

0.35 @ 68°F
0.41 @ 212°F
0.35 @ 20°C
0.41 @ 100°C
Btu/lb cal/g
131 73
121 67
530°F (287°C)
6.0

0.01




. Table 2 — Specifications: VORANATE T-80
Toluene Diisocyanates

Typel Typell
Properties Low Acidity High Acidity
| Grade Grade
X
Assay (Wt % TD) min ........ e aa e 99.5 99.5
Acidity (wt % HCI) limits ................ 0.0010-0.0040 0.0070-0.0120
Hydrolyzable Chloride S : .
Wt %) limits ............... S T 0.0015-0.0070 0.0070-0.0150
Total Chloride (wt %) max ....... - DT 0.06 007
Color (APHA) max . .... rEELe e e 25 ree 2B
Isomer Content, E S R , i
% 2,4 Isomer ....... . 0. el 79-81 e 79-81

% 2,6 Isomer ........... Ny T el 19-21 C19-21

Method of analysis for data is ASTM D1638-70. Copies of ASTM D1638-70 can be obtained from the American Society for Testing and
Materials, 1916 Race Street, Philadeiphia, PA 19103.

Figure 1 — Density vs. Temperature of VORANATE T-80 TDI
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Figure 2 — Viscosity vs. Temperature of VORANATE T-80 TDI

31
3

2.8
2.6
24
22

2
1.8

Viscosity (cst)

1.6
1.4

1.2
1

'850 68 86 104 122 140 158 176 194
(10) (20) (30) (40) (50) (60) (70) (80) (90)
Temperature, °F (°C)

1.5693

>
[0

©

£

@

> 1
2

[&]

©

i

[b]

any

1.56662




Handling Precautions

VORANATE T-80
Toluene Diisocyanates

To minimize the hazards associated with
their use and to insure product guality,
VORANATE T-80 Toluene Diisocyanates
should be handled and stored only by
knowledgeable and experienced person-
nel. Extreme care must be exercised to
avoid exposing the products to water, heat,
strong bases, and amines or other active
hydrogen-containing compounds, all of
which are among the most common
sources of product contamination — a con-
dition which can result in the explosive rup-
ture of restricted lines and vessels due to
the subsequent formation of carbon
dioxide gas. Extreme care must also be
exercised to minimize the hazards of fire
and accidental spills -~ conditions which
can release potentially harmful concen-
trations of isocyanate vapors. It is essen-
tial, therefore, before handling, using, or
storing VORANATE T-80 Toluene Diiso-
cyanates, that all personnel carefully read
and understand each of the safety recom-
mendations and precautions described in
this booklet.

Moisture Control

The most common contaminant of isocya-
nates, and one of the more hazardous, is
water, which, at room temperature, reacts
readily with isocyanates to form both an
insoluble urea compound and carbon diox-
ide. This insoluble urea derivative will be
deposited on the surfaces of the equip-
ment in which it is formed. Should lines
and orifices become plugged, thus closing
or restricting the vessel, liberated carbon
dioxide could present an extreme pressure
hazard. In short, the presence of water or
large amounts of moisture can produce
sufficient carbon dioxide to rupture the
container. Even small quantities of water
can cause significant problems. For exam-
ple, at standard temperature and pressure,
as little as 1 Ib (0.454 kg) of water can
release as much as 21 cu ft (0.6 cu meter)
of CO,.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

¢ Do not tightly close vessels containing
isocyanate if the product has been, or
is suspected of having been, contami-
nated with water.

¢« To protect VORANATE T-80 Toluene
Diisocyanates from atmospheric mois-
ture, use a dry, —40°F (—40°C) dew
point, inert gas pad. Dry air with the
same dew point may also be used. How-
ever, nitrogen is preferred.

¢ Carefully clean equipment or containers
to be used for isocyanates; then purge
with a dry gas before using. The purge
gas, in addition to being moisture-free,
must also be free of oil and rust. Filter
traps in the dry gas lines are recom-
mended for the removal of rust particles.

¢ For small installations, manifold cylin-
ders of dry nitrogen arranged into banks
may be adequate. Larger installations,
however, may call for a nitrogen genera-
tor, a compressed air system, or a tie-in
to existing plant gas systems. If a plant
air system is used, purification equip-
ment, such as oil traps, a bauxite ab-
sorber to keep oil out of the drying beds,
and an air dryer, should be installed be-
tween the compressor and the isocya-
nate system. Also, a final filter should be
fitted just in front of the isocyanate sys-
tem. Stainless steel pipe or tubing
should be used between the filter and
the system.

¢ nstrumentation for detecting the failure
of the drying equipment for the purge
gas is recommended when large quan-
tities of isocyanate are handled and
stored. Several moisture-detecting in-
struments are commercially available
and may be readily obtained from man-
ufacturers and suppliers listed on
pages 33-36.

¢ When lines leading to and from storage
tanks are not in use, they should be
tightly plugged or capped. This will pre-
vent moisture from coming in contact
with residual isocyanate left in the lines.
Also, all flexible connection lines should
be rinsed with methylene chloride or
another suitable solvent.! These fittings
should be dried and stored in a dry
place. A plastic bag containing a desic-
cant, such as silica gel, makes a con-
venient, portable dry place for storing
such items.

'Most solvents possess hazardous properties
and should be used with care. Also, be sure
to read and follow all label directions and
precautions.




Temperature Control

ldeally, VORANATE T-80 Toluene Diiso-
cyanates should be stored attemperatures
between 65°F (18°C) and 105°F (40°C). This
may be accomplished by equipping the
storage tank with either a heat exchanger
installed in the storage tank recycle line
or an external plate coil mounted on the
outside of the tank. In addition, storage
tanks should be insulated or otherwise pro-
tected from ambient weather conditions.
Prolonged storage of VORANATE T-80
Toluene Diisocyanates at higher tempera-
tures may cause the percent NCO (i.e.,
isocyanate) and viscosity to vary from
product specifications.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

¢ Before using VORANATE T-80 Toluene
Diisocyanates that have been stored in
tanks or drums for a lengthy period,
warm, mix thoroughly, and inspect the
products to be sure that no solids are
present. WARNING: Do not breathe
vapor. Vapor is extremely irritating if in-
haled. See the "Toxicity” and “Health
Hazards” sections under “Industrial
Hygiene" on pages 17 and 18.

o If a storage tank is to be equipped with
an external plate coil, be sure it is
mounted on the exterior of the tank. This
will not only eliminate the possibility of
contamination of the isocyanate by a
water leak in the heating coils, but will
also minimize the possibility of localized
overheating.

¢ |f TDI should freeze — the freeze point
is approximately 57°F (14°C) — the 2,4-
and 2,6-isomers may separate. If this oc-
curs, the TDI should be warmed to a
maximum temperature of 95°F (35°C)
and thoroughly mixed. Do not heat TDI
above 105°F (40°C) as discoloration and
dimerization may occur. Also, at temper-
atures above 212-248°F (100-120°C), TDI
will trimerize in an exothermic reaction
to form isocyanurates. This reaction may
furnish enough heat (i.e., greater than
347°F [175°C]) to cause the formation of

carbodiimides and the subseqguent for-
mation of carbon dioxide. This second
reaction may create a pressure hazard
in a closed or restricted vessel.

¢ During the winter, drum deliveries may
arrive in a solid state. If this occurs, the
TDI can be readily liquefied by heating
the product to a maximum temperature
of 95°F (35°C). Be sure that the liquefied
TDl is thoroughly mixed before use. Also,
do not use partially melted material.
Since the 2,4-isomer melts at a higher
temperature than the 2,6-isomer, the
supernatant liguid in contact with the
crystals will have a higher 2,6-isomer
content than the completely liquid prod-
uct. Also, since the 2,6-iscmer reacts
more slowly with compounds having an
active hydrogen than does the 24-
isomer, the supernatant liquid will have
a slower reaction rate than the material
as a whole. This could cause serious
processing difficulties.

Contamination by
Strong Bases

The presence of strong bases — even in
small amounts — can cause any isocya-
nate to react with itself to form isocyanu-
rates and carbodiimides. The carbodiimide
formation is accompanied by the liberation
of carbon dioxide, which may present a
pressure hazard.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

o Avoid any contact between isocyanates
and strong bases, such as sodium and
potassium hydroxide or alkoxides. Such
compounds catalyze the rapid formation
of isocyanurates and carbodiimides.
Normally, the trimerization reaction oc-
curs first, furnishing heat to cause the
carbodiimide reaction. This second
reaction liberates carbon dioxide and
forms a hard solid or foam which can
only be removed from the vessel or line
by mechanical means. WARNING: The
liberation of carbon dioxide in a tightly
closed or restricted vessel may result in
an explosive rupture.

e A likely source of contamination by
strong bases is from industrial cleaning.
Do not use, or permit the use of, sodium
or potassium hydroxide or other strong
bases in cleaning lines or vessels,

Contamination by Amines .

and Other Active
Hydrogen-Containing
Compounds

The primary dangers of contamination by
amines and other active hydrogen-contain-
ing compounds are product contamination
and the liberation of heat.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

» Avoid contamination of VORANATE T-80
Toluene Diisocyanates by such com-
pounds as alcohols, glycols, phenols,
amines, amides, and acid anhydrides.
Such compounds will react readily with
isocyanates to form their corresponding
addition products. Although reactions
caused by contamination from amines
or other active hydrogen-containing
compounds do not release a gas, they
do release considerable guantities of
heat, which could ultimately lead to the
homopolymerization of the isocyanate to
carbodiimides, with a concurrent re-
lease of carbon dioxide. Contamination
by heavy metal salts can also cause
homopolymerization and should there-
fore be avoided. (See below.)

¢ In the event of gross contamination, the
exothermic reaction could raise the tem-
perature of the mixture above 212-248°F
(100-120°C). This could result in the sec-
ondary reaction of trimerization — an
exothermic reaction which, in turn, could
raise the temperature of the mixture
above 347°F (175°C). At this tempera-
ture, another secondary reaction — the
homopolymerization of the isocyanate to
carbodiimides — can occur, with a con-
current release of carbon dioxide.
Finally, the release of quantities of car-
bon dioxide — especially in a closed or
restricted vessel — could lead to an ex-
plosive rupture.




. Fire Hazards

VORANATE T-80 Toluene Diisocyanates
have been classified as Class Il B com-
bustible materials by the National Fire Pro-
tection Association. (Depending on the
method used, the flash point of TD! is be-
tween 280 and 270°F [126-132°C]. The
flammability limits in air are 0.9 t0 9.5 per-
cent.) In short, VORANATE T-80 Toluene
Diisocyanates will burn in the presence of
an existing fire or high heat source and
adequate oxygen. The low volatility of
isocyanates minimizes the potential
hazard of explosion; however, under fire
conditions in which a large concentration
of isocyanate vapor is generated, explo-
sive limits could be attained and an explo-
sion could occur.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

* [n the event of an isocyanate fire, use a
carbon dioxide or dry chemical extin-
guisher. For fires covering large areas,
use a protein foam, Halon 1211 polymer,
or water spray. When spraying water, be
careful not to disperse any leaked or
spilled isocyanate. Also, once the fire is
out, any leaked or spilled isocyanate
should be promptly contained and
cleaned up. See “Spills and Leaks (Con-
tainment and Cleanup).”

» Personnel engaged in fighting isocya-
nate fires must be protected against
nitrogen dioxide vapors as well as iso-
cyanate fumes. Fire fighters should wear
an approved' positive-pressure, self-
contained breathing apparatus and fire-
resistant clothing, footwear, and gloves.

Spills and Leaks
(Containment and
Cleanup)

Spills and leaks of VORANATE T-80 Toluene
Diisocyanates should be contained by dik-
ing, if necessary, and cleaned up only by
properly trained and equipped personnel.
All others should promptly leave the con-
taminated area. Protective equipment
should include appropriate respiratory pro-
tective devices (e.g., a positive-pressure,
self-contained breathing apparatus) and
impervious clothing, footwear, and gloves.
In addition, all work areas should be
equipped with safety showers and eye
baths in good working order. Any isocya-
nate or other chemical accidentally spilled
or leaked onto the skin should be quickly
washed off. Also, an approved' respiratory
protective device must be worn whenever
there is any possibility of exposure to con-
centrations of vapors of TDI-based Spe-
cialty Isocyanates exceeding 0.02 ppm
(014/mg/cu m). A positive-pressure, air-
supplied, or self-contained breathing ap-
paratus, equipped with a full facepiece,
hood, or helmet, is recommended. See
“Respirator Selection Guide” on page 17.
(Note: Purchasers of VORANATE T-80
Toluene Diisocyanates automatically re-
ceive current Material Safety Data Sheets,
which contain information about safe “spill
and leak” handling procedures.)

'The authority for approving or certifying res-
piratory protective devices is held jointly by the
National Institute for Occupational Safety and
Health (NIOSH) and the Mine Safety and Health
Administration (MSHA). For current information
on the status of approvals for respiratory protec-
tive devices, contact any of the manufacturers
or suppliers listed on pages 39-41 or write to
the National Institute for Occupational Safety
and Health, 944 Chestnut Ridge Road, Morgan-
town, WV 26505 (phone: 304-291-4126).

Minor and Major Spills

In considering spills, it is useful to distin-
guish between minor incidents, such as
may occur in a laboratory or workshop reg-
ularly handling isocyanates, and major
spills, involving, for example, a railcar, stor-
age tank, or bulk road tanker. The most
important criterion for distinguishing be-
tween them is the ability of personnel on
the scene to deal with the occurrence,
rather than the actual scale of the incident.
Hence, a minor spill is defined as one
which can be dealt with using existing
facilities, while a major spill is one that
necessitates summoning outside assist-
ance from, for example, the supplier, the
police, fire services, or other emergency
response personnel. It is important to re-
member, however, that even minor spills
are potentially as hazardous as major
spills, especially if they are not handled
with care.

Drivers of tank trucks containing
VORANATE T-80 Toluene Diisocyanates
carry an "Emergency Response Informa-
tion Sheet,” which contains information on
the safe handling of spills and leaks. In the
event of a major spill, or for advice and/or
assistance in containing and cleaning up
spills and leaks of any size, call
CHEMTREC (phone: 800-424-9300) or The
Dow Chemical Company Distribution
Emergency/Response Center in Freeport,
TX (phone: 409-238-2112), or Midland, Ml
(phone: 517-636-4400). You may call these
numbers at any time — day or night. See
“Major Spills,” page 11.

VORANATE T-80

Safe Handling and Storage
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Minor Spills and Leaks
Method I: Using an Absorbent Material

All spills and leaks should be contained
immediately to prevent further contamina-
tion of the surrounding area.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

¢ Ventilate the contaminated area. Open
all doors and windows. To avoid inhaling
vapors of either the isocyanate or the
decontaminants used, workers should
wear appropriate respiratory protective
devices;, e.g., a positive-pressure,
self-contained breathing apparatus.
See "Respirator Selection Guide™ on
page 17.

« if the source of the leak is a damaged
or leaking drum, it should be
immediately moved outdoors or to an
isolated, well-ventilated area and the
contents carefully transferred to other
suitable, leak-free containers. The dam-
aged drum or container should be de-
contaminated as recommended on
page 13. Also, the new container should
be carefully checked to ensure that at-
mospheric moisture does not cause
overpressurization. Leaking stationary
containers should be temporarily
patched, emptied, and thoroughly de-
contaminated. Permanent repairs can
then be made.

e Completely cover the leak or spill with
an absorbent material, such as sawdust,
vermiculite, an all-purpose commercial
oil absorbent, or sand. Use an amount
greater than is estimated to be neces-
sary to absorb the isocyanate.
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o Carefully shovel the absorbent/isocya-
nate mixture into an open-top steel
container; cover but do not make pres-
sure tight. Remove to a safe disposal
site, away from the operating area, for
neutralization.

e Soak the mixture in the container with a
solution of 5 percent ammonia in water
and allow it to stand undisturbed for at
least 48 hours. WARNING: Consider-
able heat, which could cause ignition,
may be generated when the agueous
ammonia solution is first applied. After
standing for 48 hours, however, the drum
may be closed (though not pressure
tight) and properly disposed of. See
“Disposal” on page 13. To limit the
amount of heat generated during the
neutralization process, soak small quan-
tities of the absorbent/isocyanate mix-
ture in separate containers.

« Immediately after shoveling the absor-
bent/isocyanate mixture from the floor,
complete the decontamination by mop-
ping the floor using a water/ammonia
solution with 1-2% added detergent. Be
sure the area is well ventilated both dur-
ing and after cleanup.

o Carefully test the atmosphere for re-
sidual isocyanate vapor. Instruments de-
signed for TDI monitoring are available
from several firms. See “VAPOR DETEC-
TORS" in "Appendix A — Equipment
Manufacturers and Suppliers: Bulk Han-
dling and Storage Equipment,” page 38.

e When safe working conditions have
been reestablished, remove and decon-
taminate protective and return to normal
operation.

Method li: Using a Premixed Isocyanate
Neutralizer

The following is an effective alternative
method for handling spills and leaks. All
leaks and spills should be contained and
immediately “neutralized” to prevent further
contamination of the surrounding area.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

e Always have a sufficient quantity of pre-
mixed isocyanate neutralizer, such as
the one described, in storage. Premixed
neutralizer may be stored in tightly
closed heavy-duty polyethylene bags.
Seal bags with wire twists. Also, the use
ot neutralizing solvents and other
chemicals may introduce additional
hazards of toxicity and flammability.
Such materials, therefore, must be
used in strict compliance with the
manufacturer's recommendations and
precautions.

¢ Ventilate the area. Open all doors and
windows. To avoid inhalation of isocya-
nate vapors or the vapors of the decon-
taminants used, workers should wear
appropriate respiratory protective de-
vices (e.g., a positive-pressure, self-
contained breath apparatus). See
“Respirator Selection Guide” on page 17.

o If the source of the leak is a damaged
or leaking drum, it should be im-
mediately removed to the outdoors or to
an isolated, well-ventilated area and the
contents carefully transferred to other
suitable, leak-free containers. The dam-
aged drum or container should be de-
contaminated as recommended on
page 13. Also, the new container should
be carefully checked to ensure that at-
mospheric moisture does not cause
overpressurization. Leaking stationary




containers  should be temporarily
patched, emptied, and thoroughly de-
contaminated. Permanent repairs can
then be made.

Promptly cover the spilled or leaked
material with the neutralizer. For more
effective coverage, and to ensure
greater contact between the neutralizer
and the isocyanate, use an industrial
type heavy-duty broom to sweep the
neutralizer into the spill.

After the neutralizer has been on the spill
for atleast two hours, shovel the material
into a steel container and dispose of
properly. The broom should be wrapped
carefully in plastic to contain the con-

from a number of firms. See "VAPOR DE-
TECTORS” in "Appendix A—Equipment
Manufacturers and Suppliers: Bulk Han-
dling and Storage Equipment,” page 38.

« When safe working conditions have
been reestablished, remove and decon-
taminate protective equipment and re-
turn to normal operation.

e Note: The use of neutralizing solvents
and other chemicals may introduce addi-
tional hazards of toxicity and flamma-
bility. Such materials, therefore, must
be used in strict compliance with the
manufacturer's recommendations and
precautions.

Major Spills

In the event of a major spil, a State of
Emergency should be assumed to exist in
the affected area. The declaration of a
State of Emergency usually requires the
involvement and close cooperation of vari-
ous local emergency response services,
such as police and fire units, etc. Thus,
contingency arrangements and safe han-
dling and decontamination procedures
should be discussed in detail beforehand
with emergency response personnel.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

This spill removal procedure is very effec-
tive in decontaminating an area. In situa-
tions where ventilation may be restricted,
Method | was found to produce lower con-
centrations of isocyanate vapor during
standardized tests.

+ Note: In the event of a major spill (such
as overturned tank trucks or tank cars,
ruptured storage tanks, etc.), or a spill
of any size about which there is doubt
or uncertainty, alert local emergency
response service units, then call
CHEMTREC (see box) or The Dow
Chemical Company Distribution Emer-
gency/Response Center immediately in
Freeport, TX (phone: 409-238-2112), or
Midland, MI (phone: 517-636-4400). You
may call these numbers at any time —

taminants and then burned in an in-
cinerator. See "Disposal” on page 13.

o Carefully test the atmosphere for re-
sidual isocyanate vapor. Instruments de-
signed for TDI monitoring are available

ISOCYANATE NEUTRALIZER

Ingredients: day or night.
Sawdust ...... ... oo iiiie s 221bs (10kg)
Fuller's Earth . ........ O 38 Ibs (17.3kg)
Total Carrier Solids ...........0 ... 601Ibs (27.3kg)
Ethanol or Isopropyl Alcohol' ... ........ 191bs (8.6 kg) CH E MT R Ec
Triethanolamine? .. ...... 41bs (1.8kg)
Ammonium Hydroxide . . 41bs (1.8kg) FOR CHEMICAL EMERGENCY
Water ............ N 12.8Ibs (5.8 kg) SR Lk e TR e
DYe ..oov. s L T 0.21bs (0.1 kg) *DAYORN'GHT
Total Active Solution ................ 401bs (18.1 kg) Tou_fggi?tﬁ %ﬁ;nge?tggs
Total Neutralizer Mixture . ............ 100 Ibs (45.4 kg) *Add tong-distance access number if required

483-7616 in District of Columbia

For calls originating outside the
Continental U.S.: 202-483-7616
— Washington, DC, Collect
ALL CALLS ARE RECORDED

cMm-

Directions:
1. Mix the water, dye and solids.

2. Add the remaining ingredients and stir.
3. Store in neutralizer in polyethylene bags.

| SRR

'CAUTION: Alcohols are highly flammable. Keep neutralizer mixture away from heat or
open flame. Propylene glycol (flash point at 210°F [99°C]) can be substituted for isopropyl
alcohaol to reduce the flammability problem that occurs with alcohol.

2Conventional urethane amine catalysts may be substituted for triethanolamine.
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All persons not properly equipped with
protective clothing and appropriate res-
piratory devices should immediately
leave the site of the spill and should re-
main upwind.

Only experienced and properly equip-
ped personnel should be authorized to
attempt to isolate or contain the spill. Do
not wash spilled isocyanates down a
drain or into a river, creek, or other body
of water.

Keep all improperly equipped and unau-
thorized personnel away from the area
of the spill.

To contain the spill temporarily, to
minimize vapor contamination of the air,
and to “buy time” until the spill can be
properly “diked” and the necessary de-
contamination materials assembled,
cover the isocyanate with a coating of
3% protein (fire-fighting) foam. Most fire-
fighting services have protein foams or
similar foam systems. Alsc, the foam
may have to be reapplied to the spill
every 30 minutes until effective neutraliz-
ing materials can be obtained.

Note: Although, under certain circum-
stances, water is an acceptable decon-
taminant for isocyanates, mixing water
and isocyanates in confined areas —
even in small amounts — is hazardous.
Protein and other water-based foam sys-
tems, therefore, should be used only in
open areas. Also, be sure the equipment
is producing a good quality foam before
applying the mixture to the spill.

CAUTION: Decontamination and clean-
up of major spills can be a complex and
hazardous operation, and all the details
and operating procedures are not out-
lined above. A more extensive discus-
sion of the subject, however, can be
found in the International Isocyanate In-
stitute Technical Bulletin No. 1, Recom-
mendations for the Handling of Toluene
Diisocyanate (TD!). For a copy, write to
the International Isocyanate Institute,
Inc., 119 Cherry Hill Road, Parsippany,
NJ 07054,

Cold Weather Spills

During cold weather, spilled or leaked
VORANATE T1-80 Toluene Diisocyanates
may freeze. Under these conditions, the
use of ammonia and water will merely coat
the material with an insoluble urea, stop-
ping further reaction. it is essential, there-
fore, to use a solution that will not only
dissolve the isocyanate, but will also form
a liquid product during decontamination.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

« Ventilate the contaminated area. Open
all doors and windows. To avoid inhala-
tion of the vapors of either the isocyanate
or the decontaminants used, workers
should wear appropriate respiratory
protective devices (e.g., a positive-
pressure, self-contained breathing ap-
paratus). See “Respirator Selection
Guide,” page 17.

o If any of the leaked or spilled isocyanate
is still in liquid or absorbable form, cover
it immediately with an absorbent mate-
rial, such as sawdust, vermiculite, an all-
purpose commercial oil absorbent, or
sand. Use an amount greater than is es-
timated to be necessary to absorb the
isocyanate.

o Carefully shovel the absorbent/isocya-
nate mixture into an open-top steel
drum; cover, but do not make pressure
tight. Remove to a safe site, away from
the operating area, for neutralization.

¢ For that part of the spill or leak which is
no longer liquid or absorbable, estimate
the quantity spilled, and make up a mix-
ture of approximately 50% isopropyl al-
cohol' and 50% 11,1-trichloroethane by
volume, using the same volume of each
solvent as the estimated volume of
spilled isocyanate.

e Completely cover the spilled material
with the alcohol/111-trichloroethane
solution. Allow the solution to remain in
place for at least one hour.

TCAUTION: Alcohols are highly flammable.
Keep neutralizer mixture away from heat or
open flame.

o Cover the area with enough absorbent
material to soak up all the liquid. Shovel
this material into open-top steel contain-
ers, treat, and dispose of properly.
Finally, if the temperature is above freez-
ing, carefully wash down the contami-
nated area with copious amounts of
water. (Special efforts should be made
to prevent the spilled material from enter-
ing waterways or drains. If spilled mate-
rial does enter waterways or drains,
notify local authorities at once.) Also,
thoroughly air or ventilate the decontami-
nated area to remove all traces of vapor.

¢ Note: The use of decontaminating sol-
vents and other chemicals may intro-
duce additional hazards of toxicity and
flammability. Thus, such materials must
be used with care and in strict com-
pliance with the manufacturer's recom-
mendations and precautions.

Pressurized Drums

Any drums seen to be in a pressurized
state (i.e., misshapen due to the presence
of carbon dioxide gas) should be covered
immediately (e.g., with heavy tarpaulins),
isolated, and watched carefully. These
operaticns should be carried out only by
competent and experienced personnel,
wearing full emergency protective equip-
ment. If, after careful inspection by a com-
petent person, the drum is judged not to
be in an explosive or immediately danger-
ous state, the pressure should be relieved
either by carefully loosening the bung or,
in severe cases, by puncturing with a long-
handled device.

If the pressure is successfully relieved by
simply loosening the bung, the product, if
not contaminated or otherwise unusable,
should be used immediately. If, however,
the product is unusuable, re-cover the
drum with the tarpaulin and watch for signs




of further reaction. Then, when it is deemed
safe, carefully dispose of both the product
and drum. See “Disposal,” page 13. If
puncturing action is to be taken, be sure
that all necessary materials and equipment
for cleanup and decontamination are read-
ily available. See the following sections on
“Drum Decontamination™ and "Disposal.”
Also, in cases of doubt or uncertainty, call
The Dow Chemical Company Emergency/
Response Center in Freeport, TX (phone:
409-238-2112).

Drum Decontamination

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

Isocyanates remaining after the emptying
of drums may be decontaminated by the
following procedures:

e Remove emptied drums from the work
area to a well-ventilated location or to
the out-of-doors.

s Remove all bungs and fill drums with
water. Wear protective equipment and
keep face away from bungholes while
filing. Also, DO NOT REINSTALL
BUNGS.

¢ Allow drums to stand undisturbed for 24
hours or until the residual TDI has been
completely converted to solid urea.
(Note: A dilute solution of agueous am-
monia or isopropyl alcohol may be
added to the water to speed up the reac-
tion.) Please refer to disposal method on
the Material Safety Data Sheet and label.

o All drums should be scrapped. They
should be drained and holed or crushed
to render them totally unusable. Please
refer to disposal method on the Material
Safety Data Sheet and label.

e Dispose of drums and rinse fluid
according to federal, state, and local
regulations.

Disposal

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

e Only thoroughly trained and properly
equipped persons should be permitted
to participate in disposal operations.

e Keep waste isocyanate and waste
polyols widely separated.

e Be certain that all disposal procedures
are conducted in strict compliance with
all applicable federal, state, and local
regulations and ordinances. Isocyanate
is listed as a hazardous waste (U223)
and falls under Section 3001 of the Re-
source Conservation and Recovery Act
(RCRA). Users of isocyanates should be
aware of and follow the disposal pro-
visions of that act, as well as other
state and local environmental control
regulations.

Other Polyurethane
Chemicals

Each of these chemicals has its own profile
of hazards and recommended safety pre-
cautions. It is essential, therefore, that
users contact their suppliers for specific
instruction on the safe handling, use,
storage, and disposal of each of these
products.

Polyols

Most polyols are very low in acute oral tox-
icity and are considered only mildly irri-
tating to eyes and skin. However, despite
their relatively innocuous characteristics
(compared with those of the various isocya-
nates), they should be handled with appro-
priate caution and in strict accordance with
the manufacturer's recommendations.
Skin and eye contact should be avoided.
Eye protection, such as safety glasses or
their equivalent, should be worn whenever
polyols are handled or used. Also, be-
cause polyols are frequently used with

chemicals that present an inhalation
hazard, appropriale caution dictates
thorough ventilation of all storage, han-
dling, and manufacturing facilities.

Flash points for most polyols — including
polyesters and polyethers — range from
approximately 300° to 500°F (149° to
260°C). They can, therefore, be
categorized as Class |IB combustible lig-
uids, and, as such, do not present an un-
reasonable fire risk. However, it should be
noted that, if exposed to sufficient heat and
oxygen, they will burn. Fires involving
polyols can be readily extinguished with
water spray, foam, carbon dioxide, or dry
chemical extinguishers.  Furthermore,
polyols, like most organic substances,
could, if heated to decomposition in a con-
fined location, generate sufficient volatile
decomposition products to present an ex-
plosion risk. See supplier's literature.

Catalysts

Catalysts are used in polyurethane chemis-
try to control both the polymer and gas-for-
mation reactions. They are generally metal
salts (e.g., stannous octoate) or tertiary
amines (e.g., triethylenediamine). Both
types of catalysts can be toxic, can burn
intact skin, and can induce sensitization.
Eye contact can cause severe irritation, or
possibly a burn. With either type of
catalyst, therefore, skin and eye contact
must be avoided. Follow the manufac-
turer's recommendations for safe handling.

Many liquid amine catalysts have Tag
Open Cup flash points in the range of 20°
to 115°F (—6° to 46°C) and are classified,
depending upon the flash point, as flam-
mable or combustible liquids. Because of
their volatility and flammability, therefore,
tertiary amines should be considered fire
hazards.

Users are cautioned to secure specific
handling and disposal information from
their catalyst suppliers.

VORANATE T-80

Safe Handling and Storage
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Blowing Agents

Halocarbon blowing agents are commonly
used in polyurethane foam manufacture
and represent a significant health hazard.

Commonly used halocarbons are listed
below.

Although fluorocarbon blowing agents are
generally considered nonflammabile, they
can, when heated to decomposition (as
when drawn through a lit cigarette), gener-
ate quantities of highly toxic carbonyl! chlo-
ride (phosgene) and carbonyl fluoride.
Thus, smoking, open flames, or use of elec-
trical equipment which might arc should
be strictly prohibited. In addition, when
confined and subjected to high tempera-
tures, fluorocarbon blowing agents may
also present a serious pressure hazard.

Like the fluorocarbons, methylene chloride
has neither a flash point nor a fire point as
reported by any of the standard test
methods: Tag Open Cup, Tag Closed Cup,
Cleveland Open Cup. However, the Na-
tional Fire Protection Association reports
flammable limits in pure oxygen between
15.5% and 66% by volume of MeCl,, and
Dow laboratory data indicate flammable
limits in air of 13-23% by volume at 77°F
(25°C). However, when heated to decom-
position, it too will produce a variety of
hazardous and toxic materials, such as hy-
drochloric acid, chlorine, carbeon dioxide,
and carbon monoxide.

" Dichloromethane

: Tfichioroﬂuoromethane (R-11)

ylene chioride) . . . .
Trichlorotrifiuoroethane (R-113) ... ..  114°F (45°C)boiling point

Methylene chloride has been shown to in-
crease the rate of spontaneously occurring
tumors in certain laboratory animals follow-
ing lifetime inhalation exposures. However,
methylene chloride is not believed to pose
a measurable carcinogenic risk to man
when handled as recommended.

The Occupational Safety and Health Ad-
ministration (OSHA) Permissible Exposure
Limit (PEL) for methylene chloride is cur-
rently 500 ppm, with an acceptable ceiling
limit concentration at 1,000 ppm. The
acceptable maximum peak above the ac-
ceptable ceiling concentration for any 8-
hour shift is 2,000 ppm (as 5 minutes in
any 2 hours). The TLV adopted by the Amer-
ican Conference of Governmental Indus-
trial Hygienists (ACGIH) is 100 ppm (TWA).
(This TWA value is on the 1987-88 intended
change list, with a suggested value of
50 ppm.)

Users are urged to contact their suppliers
for detailed information and instructions on
the handling and disposal of these blowing
agents.

Miscellaneous Products

Many other additives, such as surfactants,
fillers, fire retardants, pigments, and dyes,
are used in various polyurethane applica-
tions. Each has its own profile of hazards
and recommended safety precautions. It
is essential, therefore, that users contact
their suppliers for specific instructions on
the safe handling, use, storage, and dis-
posal of each of these products.

.. T5°F(23°C) boiling point

104°F (40°C) boiling poin

CAUTION: Inhalation of high concentrations of the vapors of these prod-
ucts can be dangerous and may cause anesthesia and unconsciousness.
Cases have also been cited showing that severe acute exposures 1o some
fluorocarbons have caused cardiac arrythmias, including ventricular fibril-
lation. Also, since halocarbon vapors are heavier than air (i.e., have a
higher vapor density), they can, at high coricentrations, accumulate in
confined or low-lying areas, where they can displace the air or oxygen
supply. Thus, adequate ventilation in all work areas is essential.
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Application Hazards of
Polyurethane Foams

Polyurethane chemicals and foams, like
many other industrial materials, can be
hazardous if misused or improperly han-
dled. However, when potential hazards are
recognized and procedures for safe han-
dling and storage are understood and
practiced, polyurethane chemicals can be
used safely.

Dust

Dust produced during the cutting and saw-
ing of rigid polyurethane foam can cause
irritation of the eyes, nose, and throat. In
addition, laboratory studies with rats indi-
cate that long-term respiratory difficulties
may be caused by exposure to large quan-
tities of finely ground polyurethane dust. It
is imperative, therefore, that the generation
and accumulation of dusts be carefully
controlled during fabrication. If it is not
feasible to install control devices, such as
ventilators, then suitable equipment for res-
piratory and eye protection (such as dust
masks, etc.) should be worn by all persons
who may be exposed to such dusts.

In addition, finely divided airborne poly-
urethane dust can, under the proper con-
ditions, produce a “dust explosion.” Even
settled dust can be made potentially ex-
plosive by relatively low order concussions
which can raise the dust into airborne
“clouds.” To ensure safe working condi-
tions, therefore, it is essential that workers
exercise extreme care and practice good
housekeeping in all polyurethane foam fab-
rication areas.

Note: VORANATE T-80 Toluene Diisocya-
nates are normally used inthe manufacture
of flexible and semi-flexible foams, which
are cut by a slicing or scissoring action —
procedures which are not likely to produce
dust. In contrast, VORANATE Specialty
Diisocyanates are generally used to
produce rigid foams — materials which
are usually cut by “sawing,” a process
which frequently produces a dust-like by-
product.
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. Combustibility

While product composition may vary, virtu-
ally all polyurethane foams will burn, often
generating a variety of toxic gases and
dense clouds of black smoke. Even when
fire retardant chemicals have been added
to the formulation, the end product —
under the right conditions of heat and oxy-
gen supply — will burn. It is essential,
therefore, that urethane foam producers,
fabricators, and end users know and un-
derstand the combustibility hazards and
burning characteristics of the final foam
product.

Products of Combustion

When polyurethane burns, many products
of combustion are released. What and how
much are released varies with product
composition, fire conditions, oxygen level,
and other factors. As in all organic fires,
however, large quantities of carbon monox-
ide, as well as other products can be antic-
ipated. In addition, large quantities of
dense, dark smoke will be quickly gener-
ated, which may make it difficult to escape
from the fire area.

Burning Characteristics

While many different tests are used to de-
fine the burning characteristics of
polyurethane foam — some are small-
scale tests useful only in comparing differ-
ent products — none is comprehensive
enough to define the hazards in all poten-
tial fire situations. In short, no two fires are
the same. Fire conditions vary with room
size, ventilation, available oxygen, fuel
load, ignition sources, types of materials
present, and other factors. Also, how a
given polyurethane material will react to
such varying conditions depends on the
type of foam, the type of covering or flame
barrier, the character and source of igni-
tion, the proximity to ignition or heat, etc.
[t is unlikely, therefore, that all potential
hazards can be defined for a fire condition.
However, when used and stored with
known limitations, polyurethane foams can
be handled with minimal hazard.

Slabstock Foam Fires

The producer of polyurethane foam slab
stock must be aware of both the exo-
thermic (heat generating) nature of the
polyurethane foam reaction and of the in-
sulating properties of the foam produced.
On occasion, extremely reactive systems
and those which have been improperly for-
mulated (i.e., "off-ratio” due to mechanical
failure or errors in calculation) can develop
“time-temperature” conditions in the bun
center, which can result in autoignition.
This can occur several hours after bun
manufacture, when the material is largely
unattended. It is important, therefore, that
the heat generated in the center of a bun
be safely dissipated through correct stor-
age procedures.

Although the potential for fire exists,
serious risk situations can usually be rec-
ognized during, or right after, foam man-
ufacture, when protective action can be
taken. Also, similar conditions may exist in
other polyurethane applications, particu-
larly in spraying operations, where large
masses of polyurethane polymer may be
formed. Safety precautions similar to those
for slabstock should be carefully followed.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

¢ Allow buns to cure and cool completely
before stacking or storing. High air flow
along the sides of fresh or hot buns may
draw off reaction products and cause
an influx of oxygen. This can cause rapid
depletion of the antioxidant and could
result in autoignition.

e Monitor bun temperatures at the center
of the mass on a routine basis. This is
particularly important with new formula-
tions or new bun sizes.

¢ Design and construct slabstock pouring
equipment to ensure “‘on-ratio” meter-
ing. Be sure equipment is kept carefully
calibrated and in good working order.

¢ Cure bunstock in isolated areas equipped
with effective fire detection equipment
and sprinkler systems. Raw foam and

fabricated items should be stored in-
doors, away from fabricating operations,
and should be protected by automatic
sprinklers. Also, access aisles should be
maintained between columns of stacked
buns. See Factory Mutual System bulle-
tin Storage of Flexible Polyurethane
{8-178) for recommendations on stack-
ing foam and installing sprinkler systems.

* Do not smoke in storage areas. Large
quantities of stored polyurethane foams
or products can be a tremendous fuel
source in the event of a small fire. In
laying out manufacturing and storage
areas, therefore, designers should con-
sider maximum storage area, possible
source of ignition, and the location and
effectiveness of fire and smoke detec-
tion equipment and sprinkler systems.

Construction Foam Fires

Polyurethane foam used for insulation can
be a combustion hazard if left exposed or
unprotected. For example, fire statistics
show that most fires involving rigid
polyurethane foam insulation have oc-
curred in buildings under construction,
where foam was left exposed or unpro-
tected by an approved thermal barrier and
was ignited by welding, cutting, or burning
operations. Since VORANATE T-80 Toluene
Diisocyanates are not normally used to
make the type of rigid foam used in con-
struction applications, see Dow bulletin
Safe Handling and Storage of VORANATE
Specialty Isocyanates (Form No. 109-546-
82) for a full discussion of construction
foam fires. Copies are available upon re-
quest from any Dow sales office or The
Dow Chemical Company, Plastics Group,
2040 Willard H. Dow Center, Midland,
M| 48674.
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Cushion Foam Fires

Many of the fire deaths in the U.S. are attri-
buted to the misuse of smoking materials.
Such fires frequently start in upholstered
furniture and bedding. As a consequence,
various regulations have been passed or
proposed requiring mattresses and other
upholstered furniture to meet specified
combustibility tests. Although these regu-
lations vary, depending upon the intended
use of the item to be tested, a proper com-
bination of foam and covering material can
now be selected to meet the standards
established by these tests. It is essential,
therefore, that manufacturers of poly-
urethane foam and foam products keep
themselves fully informed of both the com-
bustibility hazards associated with the
use of polyurethane foams and of the
changing regulations at the federal, state,
and local levels.

For additional information on the fire
hazard associated with flexible polyure-
thane foam, see the following bulletins:
Using Flexible Polyurethane Foam Safely
(U106) and Fire Safety Guidelines on Flex-
ible Polyurethane Foams Used in Up-
holstered Furniture and Bedding (U111).
Copies are available from The Society of
the Plastics Industry, 355 Lexington
Avenue, New York, NY 10017. Another bul-
letin, The Toxicity for the Airborne Combus-
tion Products of Polyurethane Foams,
which reviews current data on fire gas tox-
icity in polyurethane foam fires, is avail-
able fromthe International [socyanate Insti-
tute, Inc. 119 Cherry Hill Road, Parsippany,
NJ 07054,

Extinguishing Fires

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

e Know where all fire extinguishers are
located and how to use them.

o For small polyurethane foam fires, use
water, foam, dry chemicals, or carbon
dioxide. Large fires of burning foam,
however, should be drenched with large
quantities of water from sprinklers or fire
hoses.

¢ Because polyurethane foam is a good
insulator, it is necessary to disperse and
carefully inspect the foam after drench-
ing to be certain that the fire has been
completely extinguished.
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e Hazards of rapid heat buildup, rapid
flashover, and oxygen depletion exist
when fighting fires in enclosed areas.
Thus, fire fighters should be equipped
with approved, positive-pressure, self-
contained breathing apparatus and pro-
tective clothing when extinguishing
polyurethane fires of any magnitude.

Fire Safety and Prevention

Read and follow carefully each of the
safety recommendations and precau-

tions listed below:

+ All workers should be thoroughly familiar

with  the
procedures.

plants fire emergency

o Workers should know where all exits are

located. Also, access to exits should be
kept clear and unobstructed.

e Smoking in areas where foams are made
or stored should be strictly prohibited.
No smoking areas should be clearly
posted with large "“NO SMOKING”
signs.

* Welding torches, open flames, or other

sources of high heat or ignition should
be prohibited in areas where foams are
made or stored.

e Keep work areas clean. Promptly and

properly dispose of foam scraps, dust,
and other waste materials.

Handling Precautions
Summary

To minimize the hazards associated with
the handling, use, and storage of
polyurethane chemicals and polymers . . .

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

e Never work alone when using or
handling reactive chemicals.

« Do not inhale vapors or mists. Be sure

work areas are adequately ventilated to
control vapors below employee expo-
sure limits established by the Occupa-
tional Safety and Health Administration
(OSHA)' and, when needed, have work-
ers wear approved respiratory protective

'See "OSHA Safety and Health Standards (29
CFR 1910)." Copies are available from the
Superintendent of Documents, U.S. Govern-
ment Printing Office, Washington, DC 20402.

devices, particularly when handling
isocyanates, amines, or solvated adhe-
sives. See “Respirator Selection Guide”
on page 17.

Avoid skin and eye contact with all formu-
lation chemicals. Be sure all workers are
properly equipped with protective cloth-
ing and eye protection.

Candidates for employment where occu-
pational exposure to isocyanates may
occur should be examined for deficits
in pulmonary function with particular em-
phasis on allergic history including
asthma or other diseases that com-
promise pulmonary function. Employ-
ment in an isocyanate area may present
a health risk to individuals with such
abnormalities.

Handle freshly polymerized parts with
care. Be aware of the potential hazards
of toxic vapors and of the heat of cure.

Do not stack fresh polyurethane buns.
Insulation of the heat can cause spon-
taneous combustion.

Equip polyurethane foam storage areas
with sprinkler systems.

Keep adequate quantities of isocyanate
neutralizer on hand for quick decontami-
nation of work areas in the event of spills
or leaks.

Never expose isocyanate in containers
to water, amines, or other reactive
chemicals.

Never expose polyurethane chemicals
in closed containers to elevated
temperatures.

Never expose a polyurethane foam to
an open flame or other high heat source.

Always use proper dust handling equip-
ment and dust filter masks when saw-
ing or fabricating polyurethane foams
or parts.




Industrial Hygiene

Hazard and Exposure
Guidelines

The potential hazard of a given material is
based on the degree of toxicity, the indi-
vidual susceptibility of the user, and on the
likelihood and level of exposure. Responsi-
ble users of chemical and industrial mate-
rials, therefore, must be concerned not
only with the inherent acute and chronic
toxicity of such materials, but also with the
potential for exposure which may be en-
countered under specific use conditions.
In general, the greater the toxicity, the
greater must be the control over the level
of exposure.

While there are potential hazards as-
sociated with such materials as catalysts
and blowing agents, the primary hazard in
polyurethane chemical applications is as-
sociated with the TDI component, and par-
ticularly with the inhalation of its vapors.
As such, limits have been established re-
garding allowable TDI vapor concentra-
tions in the work environment.

In the United States, vapor levels of TDI
are to be controlled according to stan-
dards established by the Occupational
Health and Safety Administration (OSHA).
The OSHA Permissible Exposure Limit
(PEL) for TDI is 0.02 ppm as a ceiling limit.
The Dow Chemical Company has also set

0.02 ppm ceiling as its Industrial Hygiene
Guide (IHG). Ceiling limit is defined as the
maximum concentration which should not
be exceeded during the exposure. Recent
information presented at the International
Isocyanate Institute’'s Symposium on Diiso-
cyanates (Pittsburgh, 1987) indicates that
allergic sensitization results from even brief
exposure to high concentrations of TDI. Ex-
posures to low concentrations below the
OSHA PEL of 0.02 ppm are not likely to
result in allergic sensitization. This informa-
tion stresses the impartance of controlling
vapor levels below the ceiling limit. Current
paper tape monitoring methodologies
measure concentrations of TDI with sam-
pling periods ranging from 05 to 9
minutes. However, it is an acceptable
industrial hygiene practice to assess ex-
posures to materials with ceiling limits
using sample times of up to 15 minutes if
instantaneous (real time) monitoring is not
feasible.

Other advisory groups have also set more
conservative guidelines. In 1983, the Amer-
ican Conference of Governmental Indus-
trial  Hygienists (ACGIH) adopted a
Threshold Limit Value (TLV) for TDI of 0.005
ppm as an 8-hour time-weighted average
(TWA) with 0.02 ppm as the Short-Term Ex-
posure Limit (STEL). The TWA is the con-
centration to which it is believed nearly all
workers may be repeatedly exposed for 8

hours a day, 40 hours a week, without ad-
verse effect. ACGIH defines a STEL as a
15-minute TWA exposure which should not
be exceeded at any time during a work
day even if the 8-hour TWA is within the
TLV. Other restraints of a STEL are (a) the
STEL should not be longer than 15 minutes, -
(b) the STEL should not be repeated more
than four times per day and (c) there
should be at least 60 minutes between suc-
cessive exposures at the STEL.

Although the National Institute for Occupa-
tional Safety and Health (NIOSH) has pub-
lished two criteria documents applicable
to occupational exposures to TDI, OSHA
had taken no formal action on NIOSH's rec-
ommendations. The first criteria document
(1973) recommended that exposure to TDI
be controlled to 0.005 ppm as an 8-hour
TWA or to 0.02 ppm for any 20-minute
period. The second criteria document
(1978) recommended that exposures to
certain diisocyanates (including TDI) be
controlled to a TWA limit of 0.005 ppm for
a 10-hour workshift, 40-hour workweek,
and a ceiling limit of 0.02 ppm for a 10-
minute sampling period. Their rationale
was that this type of control would afford
employees protection from respiratory ef-
fects including direct irritation, sensiti-
zation, and chronic decrease in pulmonary
function.

Table 3 — Resplrator Selection Guide for Protechon Agalnst Dusocyanate Vapors'

sk

“Cackrtten

“ Le‘ssyihakn orequal
101,000ppb -

Greaterthan 1,000
- ppb.

Firefighting and
Emergency

Resplratoere (Approved Under Prowsmn of 30 CFR 11 2)

«««««««

TypeC supphed air resplrator with full facepiece operated in pressure—
demand or other positive pressure mode or with full facepiece, he!met
or hood operated in continuous-flow mode.

(1) 1) Self-contained breathing apparatus with full faceplece operated in
pressure-demand or other positive pressure mode.

(2) Combination respirator including Type C supphed-air respirator with
full facepiece operated in pressure-demand or other positive pressure
model with auxiliary self-contained breathing apparatus operated in
pressure-demand or other positive pressure mode.

Self-contained breathing apparatus with full facepiece, operated in
pressure-demand or other positive pressure mode. "

'Source: DHEW (NIOSH) Publication #78-215
*Use of supplied-air suits may be necessary to prevent skin contact during exposure at high concentrations of airborne diisocyanates.
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Further information can be obtained by re-
questing the NIOSH Criteria Document for
Diisocyanates (DEHW Publication No. 78-
215) from the National Institute for Occupa-
tional Safety and Health, 944 Chestnut
Ridge Road, Morgantown, WV 26505.

It is important to remember that while these
values represent current thinking and are
believed to be conservative, they offer no
guarantee of absolute safety. It is impera-
tive that personnel working with TDI under-
stand fully the hazards associated with its
use and are familiar with those procedures
which have been designed to minimize the
hazards involved. Exposure guidelines are
reviewed regularly and changed when
new information dictates a need. Users of
these chemicals need to keep fully in-
formed on the most current guidelines and
regulations.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

¢ All employees must be instructed and
periodically retrained in the use of all
protective and emergency equipment,
as well as in preventive procedures. Im-
portant to any safety program is
thorough worker education. In short, the
best planned procedures do no good if
they are not understood and followed.
Similarly, the best safety equipment is
useless if it is not properly used and
maintained. The use of personal protec-
tive equipment must comply with OSHA
regulations 29, Code of Federal Regula-
tions (CFR) 1910132 to 1910.140.

» Proper respiratory protective equipment
should be readily available and in good
working order. For nonroutine opera-
tions, or where vapor levels cannot be
controlled by ventilation alone, all per-
sonnel should use appropriate respira-
tory protective devices. Also, only those
devices approved by the National Insti-
tute for Occupational Safety and Health
(NIOSH) and the Mine Safety and Health
Administration (MSHA) should be used.
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« Regularly inspect and repair exhaust
and other ventilating equipment. Also,
work area atmospheres should be tested
periodically by trained industrial hygien-
ists to be sure that airborne TDI vapors
are being controlled to acceptable
levels. TDI and other toxic vapor levels
in the work environment are best con-
trolled by properly designed and main-
tained process and exhaust equipment.
Combined with safe work procedures,
properly designed equipment in good
working order can maintain vapor levels
within acceptable limits. WARNING:
Tests have shown that the least detect-
able odor level of TDI is approximately
0.2-0.4 ppm. Because this odor thres-
hold occurs at levels significantly higher
than allowable exposure concentrations,
vapor levels must be monitored using
equipment specifically designed for that
purpose. Instruments designed for TDI
personal and area monitoring are avail-
able from GMD Systems Inc., MDA Sci-
entific, Inc., and National Draeger, Inc.
(see Appendix A for addresses). For ad-
ditional information, contact The Dow
Chemical Company, Industrial Hygiene
Office (phone: 517-636-0860).

e Prevent contact with TDI and other
polyurethane chemicals. Skin and eye
contact with TDI and other polyurethane
chemicals may result in injury and, in
some cases, in sensitization. It is essen-
tial, therefore, that operating and ventilat-
ing equipment be properly designed
and maintained, and that all procedures
for the safe handling, use, and storage
of polyurethane chemicals be fully un-
derstood and followed. Also, protective
clothing, gloves, boots, and chemical
goggles or face shields must be worn
whenever isocyanates are handled,
stored, or used, or whenever there is any
possibility of exposure.

¢ Eyewash fountains and safety showers
should be installed and kept in working
condition in areas where contact with
TDI can occur. It is important that the
number and location of such units be
designed to serve both individual and
multiple-employee exposures.

» Employees should have medical surveil-
lance, designed to detect any evidence
of adverse effects due to exposure
to TDI.

Health Hazards

Inhalation

Toluene diisocyanate vapors are irritating
to the mucous membranes of the upper
and lower respiratory fracts. Even very
brief exposures to these vapors may cause
irritation and difficult or labored breathing,
including a “burning” throat, deep cough-
ing, and choking, as well as nausea, vom-
iting, and abdominal pain. Also, inhalation
of isocyanate vapors may cause changes
in lung function or chronic lung effects.
Furthermore, exposure to isocyanate va-
pors may cause sensitization or hypersen-
sitivity which on subsequent exposure,
even to concentrations below 0.02 ppm,
may result in severe allergic respiratory
reactions.

CAUTION: Inhalation of vapors of heated
isocyanates can be extremely hazardous,
not only because high vapor concentra-
tions are formed, but also because con-
densation may form airborne droplets. An
approved respiratory protective device
must be worn, therefore, whenever there
is any possibility of exposure to unknown
concentrations of vapors. See “Appendix
B,” page 39, for a list of manufacturers and
suppliers of approved respiratory protec-
tive equipment.

Skin Contact

Repeated or prolonged contact with TDI
may cause redness, swelling, blistering,
and burns. Also, direct contact may pro-
duce sensitization (contact dermatitis as
well as respiratory sensitization). There-
fore, any contact with the spray, vapor, or
liquid must be prevented. Protective cloth-
ing, including rubber or plastic aprons,
rubber gloves and footwear, chemical gog-
gles or faceshields, etc., should be worn
whenever there is any possibility of direct
contact with isocyanates. Also, safety
showers should be installed, and kept in
working condition, in and near all work
areas where TDI is used.




Eye Contact

While brief eye contact with low concentra-
tions of TDI vapor may cause only mild
tearing or a slight burning sensation, con-
tact with high concentrations of vapors or
mists may cause severe pain and irritation.
Furthermore, direct contact with TDI liquid
may be extremely painful and may cause
both severe irritation and permanent injury.
Chemical workers’ goggles should be
worn whenever TDI is handled, stored, or
used, or whenever there is any possibility
of direct contact with TDI liquid or mist. In
the event of contact, immediate decon-
tamination with water will assist in pre-
venting injury. Thus, eye baths should be
installed, and kept in working condition, in
all work areas where TDI is used.

Ingestion

Although VORANATE T-80 Toluene
Diisocyanates have a low level of acute
oral toxicity (e.g., LDgq rats >4g/kg), they
can irritate or burn the mucous membranes
of the mouth, esophagus, and stomach.
While accidental ingestion in an industrial
environment is highty improbable, it is pos-
sible. Therefore, foodstuffs should not be
prepared or consumed where TDI is used,
handled, or stored. Also, in the event
of accidental ingestion, workers should
be prepared to administer emergency
first aid.

A current Material Safety Data Sheet
(MSDS) must be obtained and reviewed
before any TDI product is used. Copies
are available to customers from our toll-free
number: 1-800-238-CHEM. Copies are
also available from any Dow sales office
or The Dow Chemical Company, Plastics
Group, 2040 Willard H. Dow Center,
Midland, Ml 48674, Current MSDSs must
also be obtained from suppliers of other
products prior to handling or formulating.

Chronic Toxicity

Recently, both the National Toxicology Pro-
gram (NTP) and the International Agency
for Research on Cancer (IARC) desig-
nated TDI as a potential carcinogen. Both
agencies based their conclusions primar-
ily on the results of a recent NTP study
which reports increased numbers of
tumors in rats and mice dosed orally with
TDI. The agencies accept this as a valid
animal study; however, a number of de-
ficiencies have been cited which may com-
promise its validity. In addition, results of
a chronic inhalation study contradict the
findings of the NTP study, and are deemed
more relevant to the exposures experi-
enced in occupational settings. This inha-
lation study, contracted by the International
Isocyanate Institute, reports no increase in
tumors in rats and mice exposed to TDI
for their lifetime.

At this time it is not believed that TDI rep-
resents a significant cancer hazard when
atmospheric levels are maintained below
the recommended exposure guidelines.
Based on currently available data from
lifetime inhalation studies in rats and mice,
Dow recommends the OSHA standard of
0.02 ppm as a ceiling limit for TDL.

First Aid

All employees working in areas where con-
tact with isocyanate is possible should be
thoroughly trained in the administration
of appropriate emergency first aid. Ex-
perience has demonstrated that prompt
administration of such aid can be impor-
tant in minimizing the possible adverse ef-
fects of accidental exposure. CAUTION:
First aid is “emergency treatment” only,
and medical attention from a gqualified
physician should be provided as soon as
possible.

Inhalation

Promptly move the affected person away
from the contaminated area and to fresh
air. Quickly remove all contaminated cloth-
ing. Keep the affected person calm and

warm, but not hot. If breathing stops, ad-
minister mouth-to-mouth resuscitation. Im-
mediately transport to a medical facility
and inform medical personnel about the
nature and extent of the exposure. Never
attempt to give anything by mouth to an
UNCONSCICUS person.

Skin Contact

In the event of direct contact with the skin,
immediately get under a safety shower. Im-
mediately remove all clothing and shoes
while under the shower. Thoroughly wash
the affected skin, using copious amounts
of water, If necessary (i.e., in the event of
burned or damaged skin, or if redness or
irritation persists), seek medical attention.
Contaminated clothing should not be worn
again untit laundered. Shoes, belts, watch-
bands, and other leather items should be
destroyed.

Eye Contact

If VORANATE T-80 Toluene Diisocyanates
contact the eyes, decontaminate im-
mediately. Irrigate the eyes immediately
and continuously with water for at least 15
minutes. Seek medical attention at once!
For more effective flushing of the eyes, use
the fingers to spread apart and hold open
the eyelids. The eyes should then be fre-
quently “rolled” or moved in all directions.

Ingestion

In the event VORANATE T-80 Toluene
Diisocyanates are ingested, have the af-
fected person drink large amounts of water
or milk, if available. Do not, however, en-
courage or induce vomiting! Immediately
transport to a medical facility and inform
medical personnel about the nature and
extent of the exposure.

VORANATE T-80
Safe Handling and Storage
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Note to Physician

Toluene diisocyanate (TDI), the principal
active ingredient in VORANATE T-80
Toluene Diisocyanates, is a highly reactive
and potentially hazardous material which
can adversely affect or injure the eyes, the
skin, and both the respiratory and digestive
tracts, depending upon the avenue and
extent of exposure. For additional medical
information, contact The Dow Chemical
Company emergency phone number; 517-
636-4400, anytime,

Inhalation

Inhalation of vapors or mists of TDI can
severely irritate the mucous membranes of
the nose, throat, bronchi, and lungs and
may cause respiratory sensitization. Over-
exposure may produce a variety of symp-
toms, a number of which may not manifest
themselves for several hours. These in-
clude headaches, irritation of the upper
and lower respiratory tract, tightness of the
chest (including difficulty in breathing),
deep coughing, and choking. Some indi-
viduals may also experience attacks of
sinusitis, bronchitis, bronchial asthma, or
other severe respiratory distress.

Treatment:

Patients should be kept calm and warm,
but not hot. The severity of respira-
tory distress will determine the need for
oxygen.
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Skin

Although it is not likely to be absorbed in
acutely toxic amounts, repeated or pro-
longed contact with TDI may cause irrita-
tion, redness, swelling, blistering, or burns.
Also, direct contact may produce skin sen-
sitization (e.g., contact dermatitis) and al-
lergenic response.

Treatment:

In case of skin contact, immediately irri-
gate skin with running water for at least
15 minutes. Remove all contaminated
clothing. Treat blisters and/or burns
as you would thermal burns. Also, if skin
sensitization or dermatitis develops,
treat as you would any contact
dermatitis.

Eyes

The effects of exposure to liquid TDI may
vary from slight irritation (with possible tear-
ing and a burning sensation) to impairment
of vision.

Treatment:

While prompt and thorough washing
may mitigate the effects of the initial ex-
posure, provide further medical treat-
ment as appropriate.

Ingestion

Although TDI has a low level of acute oral
toxicity, undiluted TDI is corrosive and can
severely irritate or burn the mucous mem-
branes of the mouth, esophagus, and
stomach. Such injury may result in stricture
or stenosis.

Treatment:

An initial or “first aid” response calls for
the administration of large amounts of
water or milk. Do not, however, encour-
age or induce vomiting. If gastric lavage
is performed, suggest endotracheal
and/or esophagoscopic control. No spe-
cific antidote is known. Treatment should
be based on the judgment of the physi-
cian and individual patient response.




Shipment,
Handling,
and
Storage

PART TWO




Shipment and Handling

General Specifications
for Tank Trucks and
Tank Cars

VORANATE T-80 Toluene Diisocyanates
are classified by the Department of Trans-
portation as Class B Poisons, and are,
therefore, shipped in specially designed
tank trucks and tank cars. Table 4 and Fi-
gures 4 and 5 contain general specifica-
tions for vehicles used by The Dow
Chemical Company for the bulk shipment
of VORANATE T-80 Toluene Diisocyanates.

Table 4 — General Specifications (Tank Trucks and Tank Cars)

ctails

i

Nitrogen Pad during Shipping

Top Unloading

Bottom Unloading

Bottom Unloading Connection Size, Type
Unloading Pressure, psig . . ..

Steam Plates

Steam Plate Connection Size, Type
Steam Pressure, psig . . ... ..

"Quick Connect
2Male pipe thread. Can be reduced 1o 2” with adapters.
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Capacity, Gallons . .........
Capacity, Approximate Weight, Ibs . ... .. .. S
Construction Material . . . . . ..

Temperature Gauge ........
Pressure Gauge ...........

Nitrogen Pad Connection Size, Type ................

Top Unloading Connection Size, Type . ..............

Unloading Procedures

VORANATE T-80 Toluene Diisocyanates
are classified as hazardous materials
under the Department of Transportation’s
“Hazardous Materials Regulations.” Thus,
the unloading of tank trucks and tank cars
must be done in strict accordance with
those regulations. Some, but not all, of
those regulations are given below.

Tank Trucks

VORANATE T-80 Toluene Diisocyanates
are shipped in pressurized and insulated
stainless steel tank trucks, equipped for
bottom unloading only. Dow recommends
that only DOT specification MC 304 or 307
tank trucks be used. Only properly trained
and equipped personnel should be permit-
ted to unload tank trucks. Operators
should wear an appropriate respiratory
protective device and impervious clothing,
footwear, and gloves.

TankCars .

Tank Trucks
..................... 6,000 10,800
' 17,300
42,000 104,000
; 172,000
...................... Stainless Baked
Steel Phenolic Lined
..................... Yes Thermowell
..................... Yes No
..................... Yes Yes
¥, QC! 2",Flange
..................... No Yes
None 2",Flange
..................... Yes No
............ 3", MPT? None
..................... 25 max 25 max
..................... Yes Yes
................ ", MPT 2", Screw
..................... 15 25




. Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

1. Before attempting to use the following
procedure, operators should be
thoroughly familiar with the potential
hazards associated with the handling
and storage of TDI.

2. Position the trailer as level as possi-
ble and block the wheels.

Figure 4 — Tank Trucks

3. Carefully check the storage tank into

which the contents of the truck are
to be unloaded to be certain that it
contains the intended VORANATE
T-80 Toluene Diisocyanate product
and not some other chemical or com-
pound. Also, check the gauge on the
storage tank to be sure that there is
sufficient room to receive the entire
contents of the tank truck.

4. Check all "product identification” or

“bulk” tags (usually attached to prod-
uct outlets, valves or seals) to be cer-
tain that the product being unloaded
is, in fact, the intended VORANATE
T-80 Toluene Diisocyanate.

5. Check the temperature of the con-
tents. The temperature must be
above 60°F (16°C) when the trailer is
unloaded.

TOP VIEW A
A — % Steam Inlet F — 12" SampleValve k
B — 35# SafetyValve and Pressure Gauge G — SteamOutlet
. C — Manhole H — AirDryer
D — % DRYAIR/NITROGEN CONNECTION ! — 2"LoadingLine
E.  — 3"Unloading Connection J — 2"Ventline
n ]
G W: 10|
G A

() (©

SIDE VIEW
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6. If heating is required, attach a 25 psi
steam supply to the heating coil inlet
connection. For better contro! of the
heating process, use a steam pres-
sure of 15 psi. Attach a steam trap,
designed for the steam pressure
available, 1o the heating coil outlet
connection. Internal coils are not ad-
vised because of severe effects due
to possible water contamination of
the product. Allow the contents to
warm until the temperature is at least
68°F (20°C). When the temperature
reaches 68°F (20°C), turn off the
steam and disconnect the lines. To
prevent the heating coils from freez-
ing during cold weather, be sure to
drain them or “blow them out.”
CAUTION: Carefully watch the ther-
mometer during heating. Do not
allow the temperature to rise above
104°F (40°C). See "Temperature Con-
trol,” page 8.

7. Attach the unloading line. The line
should be clean, dry, and preferably
made of flexible metal or either
Teflon' fluorocarbon or Viton® fluoro-
elastomer hose which can safely with-
stand unloading pressures.

8. Connect the dry purge gas (prefer-
ably nitrogen) line to the tank truck.
This line should have a pressure
gauge, a safety valve set at 30 psig,
and a pressure regulator set at
25 psig.

9. Draw off a sample of the contents for
analysis. A sample of the contents
may be obtained by connecting
stainless steel tubing to the sample
connection. Flush the sample con-
nection by drawing off at least one
gallon of product into a clean, dry
container. The sample to be analyzed
may now be drawn off into another
clean, dry container of whatever size
is necessary for testing. WARNING:
Do not breathe vapors. Wear proper
protective equipment, including an
approved respiratory  protective
device.

"Trademarks and products of E.I. du Pont de
Nemours Co., Inc.
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10a. If the contents are to be unloaded by
purge gas pressure alone, the stor-
age tank should be fitted with a vent
scrubber. This will prevent vapors
from being vented into the atmos-
phere during unloading. (CAUTION:
Do not exceed 25 psig purge gas
pressure to unload the tank truck.)
When the tank truck is empty, the
pressure gauge will show a drop in
pressure. Close the valve at the stor-
age tank connection first. Then close
the truck unloading valve.

10b. If the contents are to be unloaded by
pump, either a vapor line connecting
the storage tank vent to the tank truck
should be installed (closed loop) or
a low-pressure, replenishable gas
pad must be placed on the tank
truck. If a gas pad is used, install a
vent scrubber on the storage tank
vent. These precautions will not only
prevent isocyanate vapors from
being vented to the atmosphere, but
will prevent a vacuum from being
pulled on the tank truck during un-
loading. (CAUTION: Do not use a
closed loop system unless the dead
air space in the storage tank is free
of moisture; i.e., —40°F (—40°C) dew
point. Also, connection hoses should
be purged with dry air or nitrogen
before hookup.) When the trailer is
empty, allow the unloading hose to
vent down to the storage tank. Be
sure to close the valve at the storage
tank connection first. Then close the
tank truck unloading valve.

11. Shut off the purge gas to the tank
truck. Close the tank truck purge gas
valve and disconnect the purge gas
line. If a closed loop system was
used in conjunction with pump un-
loading, close the tank truck connec-
tion valve and the tank vent valve.
Then disconnect the hose connect-
ing the two. All connection hoses
should now be cleaned, dried, and
capped for storage.

CAUTION: Unloading must be closely
monitored, particularly if there is no au-
tomatic “cut off” in the unloading line. For
example, if gas flow is allowed to continue
after unloading, the gas flowing into the
storage tank could rapidly increase inter-
nal pressure. This could cause serious
structural damage to the storage vessel.

The tank truck should not be cleaned by
the customer, nor should the manway be
opened for inspection. The cleaning and
inspection of the tank truck should be
handled by the shipper under carefully
controlled conditions, designed to safe-
guard personnel and equipment. WARN-
ING: Under no circumstances should per-
sonnel enter any “empty” tank truck.

Tank Cars

VORANATE T-80 Toluene Diisocyanates
are shipped in insulated, baked-phenolic-
lined tank cars, equipped with external
heating coils and a safety relief valve set
for 75 psi. Tank cars from The Dow
Chemical Company can be unloaded only
from the top. Also, only properly trained
and equipped personnel are permitted to
unload tank cars. Operators should wear
an approved respiratory protective device,
eye protection, and protective clothing,
footwear, and gloves.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

1. Before attempting to use the following
procedure, operators should be thor-
oughly familiar with the hazards as-
sociated with the handling and storage
of VORANATE T-80 Toluene Diisocya-
nates. Also, see page 25 for a diagram-
matic drawing of a typical tank car.
(Note: All letter references refer to this
drawing.)

2. Verify that the proper car is being un-
loaded. Carefully check the car
number, product identification, and
commodity stenciling against the bill
of lading or other appropriate docu-
ment. Also, sample the contents to be
sure that the material is indeed a
VORANATE T-80 Toluene Diisocya-
nate. Product identification and in-
formation tags are attached to the
metal seal.

3. Position the car on the selected siding;
then set the brakes and block the
wheels.




4. Position caution signs on the track or

car in such a way as to give adequate
warning to persons approaching the
car from the open end(s) of the siding.
CAUTION: The signs should not be re-
moved until the car has been unloaded
and disconnected from the discharge
connection. Code of Federal Regula-
tions, Title 49, “Hazardous Materials
Regulations of the Department of
Transportation,” Section 174.67, “Tank
Car Unloading,” states, in part, that:

e

Figure 5 — Tank Car

5: On some 17,000-gallon DOWX series cars there is a variation in
The diagram below shows the normal configuration. However, in some
e gauging device) and C (the 75# salety vaive) are reversed. -

The signs must be of metal or other
comparable material, at least 12 in-
ches high by 15 inches wide in size,
and bear the words, "STOP — Tank
Car Connected,” or “"STOP — Men at
Work," the word "STOP" being in let-
fers at least 4 inches high and the
other words in letters at least 2 inches
high. The letters must be white on a
blue background.

In addition to these mandatory regula-
tions, The Dow Chemical Company
recommends that the switch{es) onthe
open end(s) of the siding be provided
with locks, or that derails be placed
on the track at least 50 feet from the
end(s) of the car. This should effec-
tively prevent the entry of other cars
into the siding where the isocyanate is
being unloaded. CAUTION: In the
event derails are used, be sure to at-
tach a signal flag to the track to indi-
cate that the derail is in position. Also,
attach a signal light tothe flag at night.

e g ot

B -~ %"Thermowell

A — Gauging Device

C — 75# SafetyValve
D — 2"Top Unloading Valve
= — 2"Pressure Connection

TOP VIEW

F . — %" Sample Valve

G — 2"Top Unloading Valve
H — 2"Steam Coil Outlet
I — 2"Steam Coil Inlet
J — Safety Platform

—

H I
SIDE VIEW




5. Climb the ladder to the platform area

on top of the car. All unloading ap-
paratus on Dow tank cars is located
in the manway bonnet in the center of
the platform. Remove the seal from the
latch pin and open the bonnet dome.
When the cover is open, check to see
that all valves are in the closed
position.

. Check the temperature of the tank car
by removing the %-inch cap from the
thermowell (B) and inserting a ther-
mometer approximately 24 inches for
15-20 minutes. The temperature of the
contents must be above 60°F (16°C)
when the car is unloaded.

. Should heating be necessary, remove
the cover from the magnetic gauge (A)
and raise the gauge rod to where the
magnet in the end of the rod engages
the magnet on the float. The rod is cali-
brated in Va-inch increments and
should read between 4 and 7 inches.
Next, attach a steam hose to the steam
inlet connection located on the bottom
of the car. Attach a steam trap,
designed for the steam pressure avail-
able, to the heating coil outlet connec-
tion. For greater control of the heating
process — that is, to avoid hot spots
and product deterioration — use a
steam pressure of 25 Ibs or less. Also
carefully monitor the outage to be sure
that expansion does not fill the car
“liquid full” and cause it to “pressure
relieve” through the safety valve.
Finally, be sure to monitor the pressure
on the tank car during heating. Do not
allow pressure to go beyond 30 psig.
Also, dry nitrogen is recommended for
padding.

. Allow the contents to warm until the
temperature is at 68°F (20°C). When
the temperature reaches 68°F (20°C),
turn off the steam, disconnect the lines,
and allow the heater coils to drain.
CAUTION: Carefully watch the ther-
mometer during heating. Do not allow
the temperature to rise above 104°F
(40°C).

9. Connect flanges holding vents or

vapor lines (E) as follows:

a. Use the proper wrenches to re-
move the bolts. Both the vent and
load/unload valves are equipped
with 2-inch ASA Series 15 flanges
with four bolts in a 4%-inch bolt
circle. Although these are combi-
nation flanges to which a screw-
type hookup may be made (e.g.,
by removing the 2-inch solid plug
instead of the flange), it is strongly
recommended that a flanged con-
nection be used. Use an open-end
wrench of proper size to hold the
nut on the bottom of the flange and
a box-end or socket wrench to turn
the bolt on the top side of the
flange. Pipe or other adjustable
wrenches are not recommended.
The bolts away from the operator
should be removed first.

b. Carefully connect the purge line
to the valve by reinstalling the gas-
ket and bolts.

c. Tighten opposite bolts with equal
pressure until all bolts are un-
iformly tight.

d. Equip the purge line connection
with a pressure gauge regulated
to amaximum pressure of 40 psig.

10. If desired, a sample of the contents

may be drawn off through the sample
valve (F), which is a V-inch needle
valve equipped with standard pipe
threads. (Note: If a sample is desired
from an unpressured car, use 3 to 4
Ibs of purge gas pressure.) The sam-
ple valve is attached to a sample line,
which is equipped with an excess flow
valve. Should the excess flow valve
close, turn off the sample valve. Wait
approximately one minute; then
reopen the sample valve. If the excess
flow valve does not reopen, it may be
necessary to rap with a ball-peen ham-
mer against the manway cover plate
near the sample valve to cause the
ball in the excess flow valve to drop
into the open position. A good preven-
tive practice against excess flow valve

11

12.

13.

closure is to draw the sample very
slowly. WARNING: Do not breathe
vapors. Wear proper protective equip-
ment, including an approved respira-
tory protective device.

Attach the unloading line(s) (which
should be clean, dry, and preferably
made of flexible metal or either Teflon
fluorocarbon or Viton fluoroelastomer
hose which can safely withstand un-
loading pressures) to the unloading
valve(s) (D and G). Follow the proce-
dure outlined under Step 9. After
proper attachment of the unloading

line(s), slowly open the unloading
valve(s) until discharge line(s) is
liquid full.

Pressure on the car may now be in-
creased to discharge the product. Be
sure, however, that the amount of pres-
sure is appropriate to the unloading
method used (i.e., by purge gas pres-
sure or pump). If the contents are to
be unloaded by purge gas pressure
alone, the storage tank should be fitted
with a vent scrubber. Also, storage
tank pressure should be carefully con-
trolled and monitored during the un-
loading operation.

When the tank car is empty, the unload-
ing lines should be blown clear of
liquid and blocked in before being dis-
connected. See Step 14d. There are a
number of ways to determine when the
tank car is empty. For example, a rapid
drop in pressure on the car would indi-
cate that the liquid is gone and that
the gas is blowing out through the un-
loading line. The amount of product
received into the storage tank should
also indicate whether or not the tank
car is empty. CAUTION: Do not use
the Magnetic Gauging Device to deter-
mine if the car is empty. This device
only extends 60 inches into the car;
the car itself is 102 inches in diameter.
Also, do not breathe vapors. Wear
proper protective equipment, includ-
ing an approved respiratory protective
device, when disconnecting the lines.

o
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16. Remove warning, open derails, unlock Read and follow carefully each of the
switches, etc. Release hand brakes safety recommendations and precau-
and remove chocks from wheels. If an  tions listed below:
unloading rack was used for entrance

1. Closely examine each shipment for

to the dome platform, be sure that all
parts of the rack are removed and re-
located far enough away from the car
to conform to AAR specified clearance
for entry of the rail crew for switching
operations.

17. Complete all final paperwork (e.g.,
“Empty Return Instructions’). After all
forms have been completed and the
proper carrier endorsements obtained,
send the various copies to the loca-
tions designated in the instructions.

Unloading must be closely monitored,
particularly if there is no automatic “cut
off" in the unloading line. For example,
if gas flow is allowed to continue after
unloading, the gas flowing into the stor-
age tank could rapidly increase inter-
nal pressure. This could cause serious
structural damage to the storage
vessel,

Drums’

VORANATE T-80 Toluene Diisocyanates
are shipped in DOT specification phenolic-
lined steel drums or high-density polyethyl-
ene drums that are authorized for TDI.
Drums are equipped with two bungs on
the top.

'Currently, in the US.A., VORANATE T-80
Toluene Diisocyanates are available only in
bulk guantities (i.e., in tank truck or tank car
shipments).
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damaged drums. Drums should be
handled and unloaded carefully to pre-
vent damage. If damaged drums are
found, they should be closely in-
spected for leaks. Leaking drums
should be removed to a well-ventilated
area and the contents transferred to
other suitable containers. The empty
drums should be decontaminated (see
page 13) and then holed or crushed
s0 they cannot be reused.

. Drums may be unloaded with conven-

tional stainless steel drum pumps. To
prevent collapse of the drum during
unloading, equip the drum vent with a
dry air or dry nitrogen breather. This
attachment will also prevent moisture
contamination of the contents. When
not in use, pump lines should be pro-
tected from moisture by fitting a plug
or cap into the open end. Portable
pumps, lines, and fittings, should be
carefully rinsed, dried, and stored in a
dry location. See "Moisture Control,”
page 7. CAUTION: Operators en-
gaged in handling, opening, unload-
ing, and closing drums should be
completely familiar with the hazards
associated with isocyanates and
should be properly equipped with pro-
tective clothing and an approved res-
piratory protective device.

.




>

Storage

Drum Storage

Whenever possible, drums containing
VORANATE T-80 Toluene Diisocyanates
should be stored indoors. During cold
weather, the temperature in storage areas
should be kept above 68°F (20°C). If drums
are received frozen, be sure the contents
are completely thawed and mixed before
using. Thawing may be accomplished by
allowing the drums to sit in a warm storage
area or by using a drum heater. CAUTION:
Do not heat the contents above 104°F
(40°C) or the drum wall above 175°F
(79.5°C). Overheating may cause expan-
sion of the contents, homopolymerization,
and the subsequent formation of carbon
dioxide, which can seriously weaken or
completely rupture a drum. See “Tempera-
ture Control,” page 8. During warm
weather, drums may be stored outdoors.
However, drums should be stored in such
a manner as to prevent water from collect-
ing on the tops. This may be accomplished
by storing the drums under a cover or by
stacking them on their sides.

Bulk Storage

A properly designed bulk storage sys-
tem for VORANATE T-80 Toluene Diisocya-
nates must:

¢ Permit safe handling of the material,

¢ Provide both moisture and tempera-
ture control,

s Prevent contamination of the prod-
uct, and

s Minimize the hazards of combustibility.

Before attempting to construct such a sys-
tem, therefore, it is essential that designers
familiarize themselves with the hazards,
safety recommendations, and precautions
associated with the handling and storage
of VORANATE T-80 Toluene Diisocyanates.
A genuinely practical design must not only
include a physical layout of the facilities
and equipment, but must also include a
plan for personnel safety in all areas of the
operation. In short, the establishment of
safe work procedures must be an integral
part of any bulk storage system. In addi-
tion, designers must consider all applica-
ble insurance requirements, as well as gov-
ermmental codes and regulations, and

should consult with all appropriate state
and local agencies during each stage of
planning and construction.

The equipment described below is suit-
able for use in bulk storage systems for
VORANATE T-80 Toluene Diisocyanates.
Such items, however, are merely compo-
nents of typical systems and must not be
considered a finished design. Also, other
equipment similar to the items listed can
be tested for performance and may give
equally good results. See the lists of
“Equipment Manufacturers and Suppliers”
on pages 33-38.

Tanks

Tanks should be sized to meet plant and
customer needs. Minimal capacity equiva-
lent to 150% of normal monthly bulk receipt
is suggested. Each storage vessel should
be awelded, vertical or horizontal, cylindri-
cal, carbon steel tank (A283C steel) built
to APl 650 Code and designed to hold the
specified product safely when filled to
capacity.

Both vertical and horizontal tanks should
be equipped with the following openings:

1 — 20-inch of manway,

1 — 20-inch shell manway 12 inches
off floor,

1 — 3- or 4-inch roof nozzle for vent,
3 — 1%-inch roof nozzles for gauge,

1 — 2-inchshellnozzle near floor lead-
ing to a dished sump for drain,

2 — 2-to 3-inch shell nozzle 12 inches
above floor for inlet and outlet.

Inlet and outlet are to be 90°
apart, and

1 — 1-inch 3,000-Ib coupling in shell
36 inches above floor for ther-
mometer well,

Tank vents should be passed through an
activated carbon bed prior to discharging
to the atmosphere.

In the design of tanks to be lined, minimal
radii recommended by the lining manufac-
turer must be observed. Full fillet interior
welds should be utilized, and all splatter
must be ground smooth. Welds must be
continuous and smooth and should have
no undercuts or porosity. The tank man-
ufacturer should be responsible for provid-
ing the proper radii and welds and for

removing all splatter. The lining contractor
should be responsible for other surface
preparation.

Tarks should be water-tested to design
pressure, and then dried, brush sand-
blasted inside, and cleaned. A silica gel
charge should be placed inside the tank
prior to sealing it for shipment. Also, mois-
ture content should be 125 ppm maximum
prior to putting the tank into service. Ex-
terior scale should be removed and the
exterior primed with one coat of red inor-
ganic zinc primer. Silica gel charges in
tanks must be removed and the system
must be thoroughly cleaned dried, and
purged with a dry pad gas prior to use.

Linings

Linings are desirable to prevent the pickup
of rust or iron which can cause product
discoloration. If a lining is to be used, sur-
face preparation and lining application are
of prime importance and should be con-
ducted in strict accordance with the lining
manufacturer's recommendations. Also,
only experienced lining applicators, who
are licensed or approved by the lining man-
ufacturer, should be considered for appli-
cation work.

Surfaces should be prepared and coated
within 8 hours, during which proper tem-
perature and humidity control should be
maintained. In no case, however, should a
lining application be attempted on a sur-
face once evidence of rust has been de-
tected. Also, if linings are applied in the
shop, extra care must be exercised to pre-
vent lining damage during transportation
and erection of the tank. If any damage
does occur, it should be thoroughly re-
paired prior to placing the tank in service.
High-temperature baked-phenolic lining is
satisfactory for storage of VORANATE T-80
Toluene Diisocyanate, provided proper ap-
plication and curing methods are em-
ployed. Other satisfactory lining materials
include the following: Heresite' P403-L66;
Bisonite? 957; Plasite® 3055, 3066 or 7122;
Colturiet Phenguard® 7436 and equivalent
materials.

‘Trademark of Heresite-Saekaphen, Inc.
?Trademark of Bisonite Company, Inc.
*Trademark of Wisconsin Protective Coating
Carp.

*Trademark of Sigma Coatings, Inc.
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Insulation

Storage tanks located out-of-doors and
which may be exposed to extremes of tem-
perature should be insulated with either a
1- or 1%%-inch thick polyurethane foam or
STYROFOAM* Brand Plastic Foam, or a
2-inch thick fibrous glass. Insulation must
be sealed to prevent the collection of mois-
ture, which could corrode the external tank
wall. In addition, an effective weather cover
should be used to protect the tank from
rain, snow, ice, etc.

If tanks are located indoors, where normal
room temperatures are maintained, insula-
tion may not be necessary. Interior storage
tanks insulated with plastic foam should
be covered with an effective flame barrier
to minimize the hazard of combustibility.
To prevent lining damage, insulation and
any necessary welding should be com-
pleted before the lining is installed.

Pumps

Steel or stainless steel standard centrifugal
or positive displacement pumps equipped
with mechanical seals are preferred. Seal-
less pumps (such as Crane Chempump')
and magnetic drive pumps (such as
Kontro? and Magnatex®) are also satisfac-
tory. Do not use silicone greases. Also,
mechanical seals should be purged with
dry gas to prevent moisture from contact-
ing the seal face and causing urea forma-
tion and seal failure.

Depending upon preferred flow rates, two
pumps for each system may be desirable.
Truck unloading pumps should have a
capacity of 100-150 gpm. Lower rates, how-
ever, may be preferred for process pumps.
If so, two suitably sized pumps should
be used.

Relief Valves

Three types of valves are required:
* Pressure-vacuum (P-V) vents for tanks,

¢ Relief valves for positive displacement
pumps, and

e Line relief valves.

*Trademark of The Dow Chemical Company

"Trademark of Crane Company

2Tradernark of The Kontro Company
$Trademark of Bullen Pump and Equipment
Company
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Each storage tank must be provided with
a pressure-vacuum (P-V) vent valve which,
to prevent accumulation of vapors, should
relieve or terminate out-of-doors.

Also, provided that all parts and equipment
are rated for a working pressure of 150
psig, each positive displacement pump
should be equipped with a relief system
set at a maximum of 125 psig. If parts and
equipment are not rated at 150 psig, the
relief should be set at 75% to 95% of the
system’s lowest working pressure.

Finally, each line section which can be
closed off by valves while full of liquid
should have a relief valve which relieves
back toward the tank, with the final section
relieving into the tank itself. Settings for
these reliefs should be the same as those
for pumps.

Pressure Gauges

Gauges should be provided at the pump,
before and after filters, and near the proc-
ess. They should be protected by a sealed
diaphragm filled with nonhydrocarbon
fluid. Gauges are also advisable on steam
and air lines and on equipment where
gases or liquids are handled, such as chill-
ers and heat exchangers.

Sample Valves

To facilitate product sampling, Y- to %-
inch sample valves, which terminate in a
stainless steel nipple, should be provided
in each system.

Piping

Both schedule 40 seamless carbon steel
pipe (A53) and welded pipe joints with
flanges and flanged valves work well.
Threaded couplings and valves may also
be used, provided that tape made of Teflon
brand fluorocarbon fiber is used on all
threaded fittings. Tape must be applied

carefully. Also, no pipe dopes may be
used.

Selection of line sizes will be determined
by product flow rate, system design, and
pump specifications. Normally, a line 3 in-
ches in diameter is satisfactory; however,
for short, simple systems, 2 inches may be
more suitable, while for longer and more
complex systems, 4 inches may be re-
quired. In any event, sizes should be estab-
lished in conjunction with the pump
supplier, keeping the diameter to the prac-
tical and economical minimum.

Pipeline insutation and heating or cooling
may be required if lines are either outdoors
or in an area where normal room tempera-
tures are not maintained.

Heating

VORANATE T-80 Toluene Diisocyanates
should be maintained at slightly above
room temperature (i.e., 70°-90°F [21°-
32°C]). Care should be taken to prevent
the product from overheating to above
104°F (40°C). For heating uninsulated in-
door storage tanks, an industrial heater
may prove adequate. However, for outdoor
insulated tanks, external plate coils using
steam to 25 psig are recommended. To
maintain suitable product temperatures,
pipelines may also require insulation, trac-
ing, or both.

Heat Exchangers

Heat exchangers should have an area of
2 to 3 square feet per gallon/minute.

Pad Gas

Dry nitrogen is preferred; however, dry, oil-
free air supplied by an air compressor and
dryer may also be used. Either gas should
have a maximum dew point of —40°F
(—40°C). It is very important that TDI tank
atmospheres be kept dry. If wet air is al-
lowed to enter the tank, solid ureas will be
formed. Over a period of time, a substantial
amount of solids can accumulate.

Pressure Control
Valves (PCV)

Use a low-pressure regulator to control the
pressure in the isocyanate storage tank.

Temperature
Indicators (TI)

The temperature of the product may be
accurately monitored with a dial-type ther-
mometer inserted in a suitable thermowell.
To achieve greater heat transfer for a more
accurate reflection of the temperature of
the contents, be sure the thermometer is
in direct contact with the thermowell.

Level Indicators (LI)

A level indicator should be used to meas-
ure product level in the tank and to deter-
mine inventory.




Strainers

Steel-cased, dual-line strainers having
100-mesh stainless steel reinforced wire
screen baskets are recommended. Units
should also be equipped with block valves
which permit one side to continue in oper-
ation while the other is being serviced. it
is strongly recommended that all unload-
ing and process lines be equipped with
either strainers or filter; e.g., use strainers
on the unloading lines close to the tank
and filters on the process lines close to the
process.

Filters

Filters should be equipped with elements
which are suitable to the product and the

desired flow rate. Twenty-micron, cotton-
wound elements with voile-covered steel
mesh cores are recommended.

Meters

Use suitably sized meters. Meters should
contain no aluminum or aluminum alloys
nor any synthetics other than Teflon fluoro-
carbon and Viton fluoroelastomer. Turbine
meters equipped with totalizers have
proved satisfactory.

Valves

Cast steel, malleable iron, or 316 stainless
steel 150 psig valves are suitable for tank
nozzles. Steel, malleable iron, or iron 125
psig valves may be used on lines. Also,

Figure 6 — Isocyanate Component Storage System

Level !
. Indicator

‘External plate —
coils with up
to 25 psig steam

- Temperature—" i }, | "4
Indicator - - 4

From T/T.

e

LT

ol

gate, ball, or plug valves may be used,
provided no internal lubrication is required.
Valve packing, if required, should be non-
graphited asbestos, asbestos impreg-
nated with Teflon fluorocarbon fiber, or
braided Teflon fluorocarbon fiber. Also, ball
valves should have seats of Teflon.

Gaskets

Gaskets of nongraphited asbestos, asbes-
tos impregnated with Teflon fluorocarbon,
or braided Teflon fluorocarbon fiber may
be used. Spiral-wound Teflon filled gaskets
and Garlock Gylon® Blue have also proved
satisfactory.
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Hoses

Hoses should be made of either Teflon
fluorocarbon or Viton fluoroelastomer.
Hoses for permanent and continuous serv-
ice should be made of flexible seamless
metal, steel, or stainless steel,

Electrical

Explosion-proof wiring and equipment
should be used in all areas where flam-
mable vapors or dusts are likly to be pres-
ent. Also, all electrical equipment should

be grounded.

Electrical work must conform to all appli-
cable codes and ordinances. When order-
ing electrically operated equipment, be
sure to specify the type of electrical service
available.

Foundations

Depending upon load and soil conditions,
reinforced concrete pads, concrete rings.
reinforced concrete piers, or crushed
stone rings may be used. Vertical tank
bottoms should be coated and, if out-of-
doors, sealed to the foundation with as-
phalt. Also, if ring foundations are used,
the centers should be filled with com-
pacted oiled sand.

Paint

All steel equipment used out-of-doors
should be carefully cleaned and coated
with a suitable primer.

Dual-Service Equipment

Equipment to be used for two or more prod-
ucts must be so designed that it can
be drained and blown dry between prod-
ucts. Manifolds should not be used.
Instead, switch-hose and quick-coupler
connections should be made between
dual service equipment and individual
product lines.
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Drains

All equipment should be provided with
drains and should be designed to drain
completely. Piping should slope toward
low points equipped with drains. Tank
areas should be diked; however, there
should be no open drains within the
diked area.

Ventilation

Indoor storage systems should be housed
in a separate room, equipped with exhaust
fans and intakes. This will minimize vapor
accumulationinthe event of aleak or spill.

Miscellaneous

s Waste control, disposal, and air pollution
control measures should be carefully
considered. Proper systems and opera-
tional controls should be instituted and
carefully maintained.

¢ All equipment and facilities, as well as
their installation, should conform to the
specifications and requirements of
appropriate federal, state, and local
codes and ordinances.

o All equipment and materials should be
compatible with the product to be han-
dled and should be installed in strict
compliance with the manufacturer's
recommendations.

e All systems should be bonded and
grounded. Bonding and grounding ca-
bles should be available at all loading
and unloading stations.

s All electrical equipment, such as motors,
switches, etc., as well as their instal-
lation and use, must conform to codes
established by Underwriters Labora-
tories (UL).

¢ Alltanks should be equipped with a strip-
ping connection so that the tank may be
completely emptied for cleaning, in-
spection, or repair.

e All liquid bulk storage systems should
be hydrostatically tested prior to lining,
insulation, or use.

¢ All systems, new or old, should be pro-
vided with adequate waste control and
disposal facilities, as well as sources of
air, water, steam, and electric power for
both systems operation and cleaning.

CAUTION

e Toxicology: Virtually all chemicals pos-
sess some degree of toxicity. Before han-
dling a new chemical, therefore, it is
essential that its toxicological properties,
as well as any potential hazards as-
sociated with its handling and use, be
thoroughly studied and understood.
Based upon this study, appropriate
health and safety standards should then
be established and maintained. Be sure
to obtain a copy of the current Material
Safety Data Sheet (MSDS) for the appro-
priate VORANATE T-80 Toluene Diisocya-
nate. Copies are available upon request
from any Dow sales office or from The
Dow Chemical Company, Plastics
Group, 2040 Willard H. Dow Center,
Midland, Mi 48674.

¢ |socyanate: Equipment containing cop-
per, zinc, or tin, or their alloys, including
brass, bronze, or galvanized materials,
should not be exposed to liquid isocya-
nate or its vapors. Also, do not expose
either rubber or synthetics — except
Teflon fluorocarbon or Viton fluoroelas-
tomer — to isocyanate liquid or vapor.

» Silica gel charges: Silica gel charges .n
tanks must be removed and the systein
must be thoroughly cleaned, dried, and
purged with adry pad gas priorto use.
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The following list is representative of manu-
facturers and suppliers of equipment who
may be used in the design and construc-
tion of systems for bulk handling and
storage of VORANATE T-80 Toluene Diiso-
cyanates. Specific questions about the
specifications or suitability of any of the
products offered by these firms should be
addressed to the firm in question®. The Dow
Chemical Comnpany neither endorses the
products offered nor guarantees their per-
formance. Reference to a company or
product by name does not imply approval
or recommendation by Dow of any product
to the exclusion of others that may be suit-
able for the intended purpose.

The names, addresses, ZIP codes, and tele-
phone numbers listed here are accurate as of
the date of publication. For current information,
consult Thomas Register, Standard & Poor’s,
or the Dun & Bradstreet Reference Book of
Manufacturers.
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Couplings-Quick

Dover Corp., OPW Div.
277-T Park Avenue

New York, NY 10172
212-826-7160

Ever-Tite Coupling Co., Inc.
256 W. 54 St.

New York, NY 10019
212-265-1420

Drum Filling

Crandall Filling Machinery, Inc.

P.0. Box 706-T
Buffalo, NY 14217
716-885-2228

Dryers

Lectrodryer Div.

(Ajax Magnethermic Corp.)
P.0. Box 2500

Richmond, KY 40475
606-624-2091

Pall Pneumatic Products Corp.

2200 Northern Blvd.
East Hills, NY 11548
516-484-5400

Permea

11444 Lackland Road
St. Louis, MO 63146
314-694-0158

Sentry Tank Accessories, Inc.
3800 N. Carnation Street
Franklin Park, IL 60131
312-671-1500

Filters

Commercial Filters Div.
(A Sohio Company)
State Rte., 32 W.

P.0. Box 1300

Lebanon, IN 46052
317-482-3900

Cuno, Inc.

(Commercial Shearing, Inc.)
402 Research Pky.

Meriden, CT 06450
203-238-8716

Filterite Brunswick Corp.
Technetics Div.

2033 Greenspring Dr.
Timonium, MD 21093 ‘
301-252-0800 i

Millipore Corp.
80 Ashby Road
Bedford, MA 01730
617-275-9200

Ronningen-Petter Co.
(Div. Dover Corporation)
P.0. Box 188T

Portage, M| 49081
616-323-1313

Gaskets

Crane Packing Co.
6410 Oakton St.

Morton Grove, IL 60053
312-967-2400

Flexitallic Gasket Co.
P.0. Box 848

151 Heller PL.
Bellmawr, NJ 08031
609-931-2500

Garlock Inc.
Mechanical Packing Division .
(Colt Industries, Inc.)

1666 Division St.

Palmyre, NY 14522

315-597-4811

Manville

P.0. Box 5108
Denver, CO 80217
1-800-243-8060

Gauges, Pressure

Ametek, Inc.

U.S. Gauge Div.

P.0. Box 152, Dept. TR
Sellersville, PA 18960
215-257-6531

Dresser Instrument Division
Dresser Industries, Inc.

250 E. Main St.

Stratford, CT 06497
1-800-243-8160




Grease Lubricants
(Solvent Resistant)

Penreco

(A Pennzoil Division)
104 S. Main St.

Butler, PA 16001
412-283-5600

Heat Exchangers

ITT Standard

Heat Transfer Technology
175 Standard Pky.

Buffalo, NY 14227
716-897-2800

Nooter Corp.

P.0. Box 451

St. Louis, MO 63166
314-621-8000

Patterson-Kelly Co.

(Div. Harsco Corp.)
Thomas & Muth Sts.

East Stroudsburg, PA 18301
717-421-7500

Smithco Engineering, Inc.
P.0. Box 571330

Tulsa, OK 74157
918-446-44086

Struthers Wells Corp.
1003-T Pennsylvania W.
P0. Box 8

Warren, PA 16365
814-726-1000

Vilter Mfg. Corp.
2217-T S. First St.
Milwaukee, WI 53207
414-744-0111

Heaters

Crane Company

(Cocrane Environental
Systems Div.)

P.0. Box 191

King of Prussia, PA 19406

215-265-5050

Hose
(Metal)

Aeroquip, U.S. Industrial Group
300 S. East Ave.

Jackson, M1 49203

517-787-8121

Federal Hose Manufacturing Corp.
P.0. Drawer 480

Painesville, OH 44077
216-352-8927 or 1-800-346-4673

Flexonics, Inc.
300-T E. Devon Ave.
Bartlett, IL 60103
312-837-1811

Pentlex Inc.

271 Lancaster Ave.

Frazer, PA 19355

215-644-7400 or 1-800-232-3539

Universal Metal Hose Co.
2135 S. Kedzie Ave.
Chicago, IL 60623
312-277-0700

Hose
(Synthetic)

Goodall Rubber Co.

PO. Box 8237-T

Trenton, NJ 08650

609-587-4000 or 1-800-524-2650

The Goodyear Tire & Rubber Co.
Industrial Products Div.

P.0. Box 52-T

Akron, OH 44309

216-796-2204

R. M. Engineered Products
P.0. Box 5205
North Charleston, SC 29406
803-744-6261

Uniroyal, Inc.

Product Information Center
World Headquarters
Middleburg, CT 06749
203-573-3717

Hose Reels

Hannay, Clifford B. & Son, Inc.
700 E. Main St.

Waesterlo, NY 12193
518-797-3791 or 1-800-982-0030

Insulation

The Dow Chemical Company
Plastics Group

2040 Willard H. Dow Center
Midland, M| 48674
517-636-1000

Pittsburgh Corning Corp.
800 Presque Isle Dr.
Pittsburgh, PA 15239
412-327-6100

Joints
(See “SWIVEL JOINTS")

Level Indicators

Emerson Electric Co.
8000-T. W. Florissant Avenue
St. Louis, MO 63136
314-533-2000

Level Indicators
(Magnetic)

Midland Mfg. Corp.
7733-T Gross Point Rd.
Skokie, IL 60076
312-677-0333
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Level Switches

Magnetrol International
5300 Belmont Rd.
Downers Grove, IL 60515
312-969-4000

National Sonics

(Div. of Xertex Corp.)
250-T Marcus Blvd.
Hauppauge, NY 11787
516-273-6600

Linings

Ameron, Inc.

(Ameron Protective Coatings Div.)
4700-T Ramona Blvd.

P.0. Box 3000

Monterey Park, CA 91754
213-268-4111

Bisonite Co., Inc.
2248-T Military Rd.
Tonawanda, NY 14150
716-693-6130

Heresite-Saekaphen, Inc.
822 S. 14th St.
Manitowoc, WI 54220
414-684-6646

Sigma Coatings, Inc.
P.0. Box 826, Dept. TR
Harvey, LA 70059
504-347-4321

Wisconsin Protective Coating Corp.

614 Elizabeth St.
Green Bay, WI 54305
414-437-6561
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Meters

Brooks Instrument Div.
(Emerson Electric Co.)
407 W. Vine St.

Hatfield, PA 19440
215-362-3500

The Foxboro Company
86 Neponset Ave.
Foxbor, MA 02035
617-543-8750

Halliburton Services

(Div. Halliburton Company)
Drawer 1431

Duncan, OK 73536
405-251-3760

Ligquid Controls Corp.
Dept. TR-31

Wacker Park

N. Chicago, IL 60064
312-689-2400

Rockwell International Corp.
(Measurement & Flow Control Div.)
411 N. Lexington Ave.

Pittsburgh, PA 15208

412-247-3000

Smith Meter Div.
(Geosource, Inc.)
Dept. T

P.0. Box 10428
Erie, PA 16514
814-899-0661

Moisture Detectors

Beckman Instruments, Inc.
2500-T Harbor Blvd.
Fullerton, CA 92634
714-871-4848

E.l. du Pont de Nemours & Co., Inc.

Analytical Instruments Div.
3411 Silverside Rd.

Concord Plaza

Quillen Building

Wilmington, DE 19810
302-772-5500

Teledyne Analytical Instruments
16830 Chestnut Dr.

City of Industry, CA 91748
818-961-9221

Pumps
(Canned)

Crane Company
(Chempump Div.)
175 Titus Ave.
Warrington, PA 18976
215-343-6000

Pumps
(Centrifugal)

Allis-Chalmers Pump, Inc,
P.0. Box 512

Milwaukee, Wi 53201
414-475-2000

The Duriron Company, Inc.
N. Findlay & Thomas Sts.
Dayton, OH 45401
513-226-4000

Goulds Pumps, Inc.
240 Fall St.

Seneca Falls, NY 13148
315-568-2811

Ingersoil-Rand

(Pump Group)

1200 West Belt Drive North
Houston, TX 77043
713-467-2221

Pumps
(Magnetic Drive)

Bullen Pump & Equipment, Inc.
P.0. Box 770845

Houston, TX 77215

713-493-4840

The Kontro Co., Inc.
450 W. River St.
Orange, MA 01360
617-544-2536




Pumps
(Positive Displacement)

Blackmer Pump

(Div. Dover Corp.)

1809 Century Ave., S.W.
Grand Rapids, Ml 49509
616-241-1611

Nichols/Zenith

(Div. of Parker Hannifin Corp.)
P0O. Box 71-T

Waltham, MA 02254
617-894-0650

Roper Pump Co.

P.0. Box 269
Commerce, GA 30529
404-335-5551

Viking Pump — Houdaille, inc.
George & Wyth Sts,

Cedar Falls, IA 50613
319-266-1741

Waukesha Division
(Abex Corp.)

5510 Lincoln Ave.
Waukesha, Wi 53186
414-542-0741

Refrigeration Units

Carrier Corp.
P.0. Box 4808
Syracuse, NY 13221
315-432-6000

Dunham-Bush, Inc.
178 South St.

West Hartford, CT 06110
203-249-8671

Ronningen-Petter
(Div. Dover Corp.)
P.0. Box 188T
Portage, MI 49081
616-323-1313

Vilter Mfg. Corp.
2217-T S. First St.
Milwaukee, Wi 53207
414-744-0111

Safety Equipment

American Optical Corp.
(Safety Products Div.)
14 Mechanic St.
Southbridge, MA 01550
617-765-9711

Bausch & Lomb Inc.
P.0. Box 450
Rochester, NY 14692
716-338-6000

E. D. Bullard Co.
2682 Bridgeway
Sausalito, CA 94965
415-332-0410

Mine Safety Appliances Co,
PO. Box 426

Pittsburgh, PA 15230
1-800-672-2222

Strainers

Cuno, Inc.

(Commercial Shearing, Inc.)
402 Research Pky.

Meriden, CT 06450
203-237-5541 or 1-800-243-6894

Dover Corp., OPW Div.
277-T Park Ave.

New York, NY 10172
212-826-7160

Swivel Joints

FMC Corporation

Fluid Control Operation
1803 Gears Rd.
Houston, TX 77067
713-591-4000

LTV Energy Products Co.
P.0. Box 461388

Garland, TX

214-276-5151

Synthetics

E.l. du Pont de Nemours & Co., inc.

1007-T Market St.
Wilmington, DE 19898
302-774-2421

Tanks

Buffalo Tank Corp.
PO. Box 2755-T
Baltimore, MD 21225
1-800-368-2105

Tape

E.l. du Pont de Nemours & Co., Inc.
1007 Market St.

Wilmington, DE 19898

302-774-2421

Thermometers
(Note: Most manufacturers of thermom-
efers also supply thermowells.)

Palmer Instruments, Inc.
3131 Wasson Rd.
Cincinnati, OH 45209
513-871-7800

Princo Instruments, Inc.
1020-T Industrial Highway
Southampton, PA 18966
215-355-1500

Valves

Crane Co.

(Valve Div.)

800 E. Third Ave.

King of Prussia, PA 19406
215-962-0366

Jamesbury Corp.
640 Lincoln St.
Worcester, MA 01605
1-800-243-8160

KTM Industries Inc.
16610-T Barker Springs Rd.
Houston, TX 77084
713-492-8800

The Lunkenheimer Co.
Beekman St. at Waverly Ave.
Cincinnati, OH 45214
513-921-3400

Rockwell International Corp.
401 N. Lexington Ave.
Pittsburgh, PA 15208
412-247-3000
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Valves
(Control)

Fisher Controls International, Inc.

205-T S. Center St.
Marshalitown, IA 50158
515-754-3011

Masoneilan Div.
(McGraw-Edison Co.)
P.0. Box 4020
Woodlands, TX 77387
713-367-5741

Valves
(Relief/Vents)

Crosby Valve & Gage Co.
43 Kendrick St.

Wrentham, MA 02093
617-384-3121

Emerson Electric Co.
8000 W. Florissant Ave.
St. Louis, MO 63136
314-553-2000

Oceco Division
(Pettibone Corp.)
4700-T W. Division St.
Chicago, IL 60651
312-772-9300

The Protectoseal Co.
227 Foster Ave.
Bensenville, IL 60106
312-595-0800

Sentry Tank Accessories, Inc.
3800 N. Carnation St.

Franklin, IL 60131

312-671-1500
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Vapor Detectors

GMD Systems Inc.
Qid Route 519

Hendersonville, PA 15339

412-746-3600

MDA Scientific, Inc.
405 Barclay Blvd.
Lincolnshire, IL 60069
1-800-323-2000
(Illinois: 312-634-2800)

National Draeger, Inc.
P.0. Box 120
Pittsburgh, PA 15230
412-787-8383
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The following list of manufacturers and
suppliers' of NIOSH-approved respiratory
protective equipment was obtained from
the National Institute for Occupational
Safety and Health, Morgantown, WV
26505. Questions about the specifications
or suitability of any of the products offered
by these firms should be addressed to the
firm in question. The Dow Chemical
Company neither endorses the products
offered nor guarantees their performance.
Reference to a company or product by
name does not imply approval or recom-
mendation by Dow of any product to the
exclusion of others that may be suitable
for the intended purpose.

The names, addresses, ZIP codes, and tele-
phone numbers listed here are accurate as of
the date of publication. For current information,
consult Thomas Register, Standard & Poors,
or the Dun & Bradstreet Reference Book of
Manufacturers.
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Ace Enterprises
820-T N.W. 144th St.
Miami, FL 33168
305-685-8784

American Optical Corp.
Safety Products Division
14 Mechanic St.
Southbridge, MA 01550
617-765-9711

Andersen Manufacturing Co., Inc.

P.O. Box 318
Furlong, PA 18925
215-794-8121

Binks Manufacturing Co.
9201 W. Beimont Ave.
Franklin Park, iL 60131
312-671-3000

BioMarine Industries, Inc.
45 Great Valley Center
Malvern, PA 19355
215-647-7200

Bowen Tools, Inc.
2400-T Crockett St.
P.O. Box 3186
Houston, TX 77253
713-869-6711

Browning Ferris Industries, Inc.
14701-T St. Mary’s Lane

P.O. Box 3151

Houston, TX 77253

713-870-8100

E. D. Bullard Co.
2682 Bridgeway
Sausalito, CA 94965
415-332-0410

Cesco Safety Products
(Parmelee Industries, Inc.)
1535 Wainut St.

P.O. Box 1237

Kansas City, MO 64141
816-842-8500

Clemco Industries
1657 Rollins Rd.
Burlingame, CA 94010
415-570-6000

Clemtex, Inc.

248 McCarthy Dr.
Houston, TX 77029
713-672-8251

Defense Apparel
247-T Addison Rd.
Windsor, CT 06095
203-522-1957

The DeVilbiss Company
P.O. Box 913-T

Toledo, OH 43692
1-800-628-1200, ext. 735

A. E. Draegerwerk
2400 Lubeck 1
Postfach 1339
Moislinger Allee 53/55
West Germany

Eastern Safety Equipment Co., Inc.
59-20-T 56th Ave.

Maspeth, NY 11378

718-894-7900

Empire Abrasive Equipment Corp.
2101 W. Cabot Blvd.

Langhorne, PA 19047

215-752-8800

Encon Manufacturing Co.
P.O. Box 3826-TR
Houston, TX 77253
713-462-4723, Ext. 127

The Fibre Metal Products Co.
Brinton Lake Rd. & Rte. 1
Concordville, PA 19331
215-459-5300

Glendale Optical Co., Inc. .
130 Crossways Park Dr.
Woodbury, NY 11797
516-921-5800

Globe Safety Equipment, Inc.
125 Sunrise Place

PO. Box 7248

Dayton, OH 45407
513-224-7468

HSC Corp.

107 E. Alexander St.
Buchanan, Ml 49107
616-695-9663

Kelco Sales & Engineering Co.
Front St. & Paddison Ave.
Norwalk, CA 90650
213-868-9861

Key Houston, Inc.
13911 Atlantic Bivd.
Jacksonville, FL 32225
904-241-4191

Lear Siegler, Inc.
714 N. Brookhurst St.
Anaheim, CA 92803
714-774-1010




Mine Safety Appliances Co.
P.O. Box 426

Pittsburgh, PA 15230
1-800-672-2222

Mohawk Industrial Supply Co.
P.O. Box 945

Manchester, CT 06040
203-643-5107

National Draeger, Inc.
P.O. Box 120
Pittsburgh, PA 15230
412-787-8383

Norton Consumer Products
(A Div. of Siebe North, Inc.)
P.O. Box 7500

16624 Edwards Road

Cerritos, CA 90701
213-926-0545 or 1-800-421-3841

Pauli & Griffin Co.
907 Cotting Lane
Vacaville, CA 96588
707-447-7000

Pulmosan Safety Equipment Corp.

30-48-T Linden Place
Flushing, NY 11354
718-939-3200

Robertshaw Controls Co.
PO. Box 26544
Richmond, VA 23261
804-281-0700

Safe-Tex Manufacturing Co.
15 Brandon

Toronto, Ontario, Canada
416-534-4223

Safety and Supply Co.
5510 East Marginal Way
South Seattle, WA 98134
206-762-8500

Schmidt Manufacturing, Inc.
P.O. Box 37

11927 S. Highway 6

Houston, TX 77053
713-434-058t1

Scott Aviation

{A Div. of A-T-O Inc.)
2225 Erie St.
Lancaster, NY 14086
716-683-5100

Sellstrom Mfg. Co.
P.O. Box 355
Palatine, IL 60078
312-358-2000

Siebe Gorman Holdings Ltd.
Neptune Works Davis Rd.
Chessington Surrey, England KT9

Standard Safety Equipment Co.
PO. Box 188

Palatine, IL 60078

312-359-6000

Stewart-Warner Corp.
1826 W. Diversey Pkwy.
Chicago, IL 60614
312-883-6000

3M Company

3M Center

St. Paul, MN 55144
612-733-1110

Titan Abrasive Systems, Inc.
P.O. Box 318T

Furlong, PA 18925
215-794-5661

United States Safety Service Co.
1535 Walnut St.

P.O. Box 1237

Kansas City, MO 64141
816-842-8500

Willson Safety Products
Div. of WGM Safety Corp.
P.O. Box 622, Dept. T
Reading, PA 19603
215-376-6161

VORANATE T-80

Safe Handling and Storage
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APPENDIX C

References

Literature published by the following
organizations:

American Conference of
Governmental Industrial Hygienists
6500 Glenway Avenue, Building D-7
Cincinnati, OH 45211

513-661-7881

international Isocyanate Institute, Inc.
119 Cherry Hill Road

Parsippany, NJ 07054

201-263-7517

National institute for Occupational
Safety and Health

944 Chestnut Ridge Road
Morgantown, WV 26505
304-291-4126

Occupational Safety and Health
Administration

Department of Labor

200 Constitution Avenue N.W.
Washington, DC 20210
202-523-9361]

The Society of the Plastics Industry, Inc.
350 Lexington Ave.

New York, NY 10017

212-573-9400




Product Stewardship

The Dow Chemical Company has a funda-
mental concern for all who make, distri-
bute, and use its products, and for the
environment in which we live. This concern
is the basis for our Product Stewardship
philosophy, by which we assess the health
and environmental information on our prod-
ucts and then take appropriate steps to
protect employee and public health and
the environment. Our Product Stewardship
program rests with each and every indi-
vidual involved with Dow products — from
the initial concept and research to the man-
ufacture, sale, distribution, use, and dis-
posal of each product.

Customer Notice

The Dow Chemical Company strongly en-
courages its customers to review both their
manufacturing processes and their appli-
cation of Dow products from the standpoint
of human health and environmental gquality.
To help ensure that Dow products are not
used in ways for which they were not in-
tended or tested, Dow personnel are pre-
pared to assist customers in dealing with
both ecological and product safety consid-
erations. Your Dow representative can ar-
range the proper contacts.
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CHEMTREC

FOR CHEMICAL EMERGENCY
Spill, Leak, Fire, Exposure, or Accident
CALL CHEMTREC
DAY OR NIGHT

*800-424-9300

Toli-free in the continental U.S.
*Add long-distance access number if required

483-7616 in District of Columbia

For calls originating outside the
Continental U.S.: 202-483-7616
— Washington, DC, Collect
ALL CALLS ARE RECORDED

cM~

E/R

DISTRIBUTION EMERGENCIES
AND CHEMICAL EMERGENCIES
INVOLVING
EXPOSURES, LEAKS OR SPILLS
Call: 517-636-4400 (Midland, MI)
409-238-2112 (Freeport, TX)
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Tank Trucks Unloading Procedures

VORANATE* T-80 Toluene Diisocyanates are classified as
hazardous materials under the Department of Transporta-
tion's “Hazardous Material Regulations.” The unloading

of tank trucks, therefore, must be done in strict accord-
ance with those regulations. Some, but not all, of those
regulations are described below.

VORANATE T-80 Toluene Diisocyanates are shipped in
pressurized and insulated stainless steel tank trucks,
equipped for bottem unloading only. Dow recommends

that only DOT specification MC304 or 307 tank trucks be
used. CAUTION: Only properly trained and equipped per-
sonnel are permitled to unioad tank trucks. Operators
should wear an approved respiratory protective device
and protective ciothing, foolwear and gloves. For a de-
tailed discussion of health hazards and safe handling
procedures, see the Dow builetin, Safe Handling and Stor-
age of VORANATE T-80 Toluene Diisocyanates (Form No.
109-561-288).

Tank Truck Trailer

A — ¥ Steaminlet
B — 35# SafetyValve and Pressure Gauge
C — Manhole —
D — 3%4"Dryair/Nitrogen Connection . _E_
E — 8"Unloading Connection Ky S
F — 2"SampleValve epd & % N I A
G — Steam Outlet NEY . B
H — AirDryer Y S —
| — 2"LoadingLine = | | I—
J — 2'Ventline TOP VIEW A
4 DB
L}
{
9
LN ]
\5‘ [
o) A
— H

©1982, 1988, The Dow Chemical Company
All rights reserved

SIDE VIEW

NOTICE: Dow believes the information and recommendat.ons nerein 1o ne accurate and religble as »f Fetruary 1988, However, since any ass stance

furnished by Dow with reterence to the proper use and disposal of its products 1s provided without charg
sslance and does net guaraniee :

not within its control, Dow assumes no obligation or 'iability for sucn

information herein; no warranty, express or implied. is giver nor is fresdom from any patent .
concerning laws and regulations is based on U.S. federal faws and regulatons excepl wher
Since use conditions and governmental regulations may differ from one 'oca
and 1o assure Buyer's workp.ac

to determine whether Dow's products are appropriate for Buyer's use

snce use conditons and d'sposal arm
ts from use of such products or other
by Dow hers io be inferred. Informaltion heren

secific eference is made to those of otner junsdictions
ton o ancther and may change with time it s ihe Buyer's respons bility
and disposal practi gre n comphance with

ned

all laws regulanons ordinances, and other govemmema\ enactments applicable in the vm,wor.(ﬂ, mwm author \, over the BuyL s operalions

s s

THE DOW CHEMICAL COMPANY .

PLASTICS GROUP .

MIDLAND, Mi 48674

N

Printed in U.S.A.

*Trademark of The Dow Chemical Company

Form No. 109-561A-288 SMG
CC076020




Read and follow carefully each of the safety recom-
mendations and precautions listed below:

1. Before attempting to use the following procedure,

operators should be thoroughly familiar with the
potential hazards associated with the handling and
storage of TDI.

. Position the trailer as level as possible and block
the wheels.

. Carefully check the storage tank into which the con-
tents of the truck are to be unloaded to be certain
that it contains the intended VORANATE T-80 Toluene
Diisocyanate product and not some other chemical
or compound. Also, check the gauge on the storage
tank to be sure that there is sufficient roomto receive
the entire contents of the tank truck.

. Check all “product identification” or “bulk” tags
(usually attached to product outlets, valves, or seals)
to be certain that the product being unloaded is,
in fact, the intended VORANATE T-80 Toluene
Diisocyanate.

. Check the temperature of the contents. The temper-
ature must be above 60°F (16°C) when the trailer is
unloaded.

. If heating is required, attach a 25 psi steam supply
to the heating coil inlet connection. For better control
of the heating process, use a steam pressure of 15
psi. Attach a steam trap, designed for the steam
pressure available, to the heating coil outlet connec-
tion. Internal coils are not advised because of severe
effects due to possible water contamination of the
product. Allow the contents to warm until the temper-
ature is at least 68°F (20°C). When the temperature
reaches 68°F (20°C), turn off the steam and discon-
nect the lines. To prevent the heating coils from freez-
ing during cold weather, be sure to drain them or
“blow them out.” CAUTION: Carefully watch the ther-
mometer during heating. Do not allow the tempera-
ture to rise above 104°F (40°C).

. Attach the unloading line. The line should be clean,
dry, and preferably made of flexible metal or either
Teflon' fluorocarbon or Viton' fluoroelastomer hose
which can safely withstand unloading pressures.

. Connect the dry purge gas (preferably nitrogen) line
to the tank truck. This line should have a pressure
gauge, a safety valve set at 30 psig, and a pressure
regulator set at 25 psig.

. Draw off a sample of the contents for analysis. A
sample of the contents may be obtained by connect-
ing stainless steel tubing to the sample connection.
Flush the sample connection by drawing off at least
one gallon of product into a clean, dry container.

'Trademarks and products of E.I. du Pont de Nemours Co., Inc.

The sample to be analyzed may now be drawn off
intc another clean, dry container of whatever size is
necessary for testing. WARNING: Do not breathe
vapors. Wear proper protective equipment whenever
there is any possibility of contact with isocyanate
liquid or vapors.

10a. /f the contents are to be unloaded by purge gas
pressure alone, the storage tank should be fitted
with a vent scrubber. This will prevent vapors from
being vented into the atmosphere during unloading.
{(CAUTION: Do not exceed 25 psig purge gas pres-
sure to unload the tank truck.) When the tank truck
is empty, the pressure gauge will show a drop in
pressure. Close the valve at the storage tank connec-
tion first. Then close the truck unloading valve.

10b. If the contents are io be unloaded by pump, either
a vapor line connecting the storage tank vent to the
tank truck should be installed (closed loop) or a low-
pressure, replenishable gas pad must be placed on
the tank truck. If a gas pad is used, install a vent
scrubber on the storage tank vent. These precau-
tions will not only prevent isocyanate vapors from
being vented to the atmosphere, but will prevent a
vacuum from being pulled on the tank truck during
unloading. (CAUTION: Do not use a closed loop
system unless the dead air space in the storage
tank is free of moisture; i.e., —40°F (—40°C) dew
point. Also, connection hoses should be purged with
dry air or nitrogen before hookup.) When the trailer
is empty, allow the unlcading hose to vent down to
the storage tank. Be sure to close the valve at the
storage tank connection first. Then close the tank
truck unloading valve.

11. Shut off the purge gas to the tank truck. Close the
tank truck purge gas valve and disconnect the purge
gas line. If a closed loop system was used in con-
junction with pump unioading, close the tank truck
connection valve and the tank vent valve. Then dis-
connect the hose connecting the two. All connection
hoses should now be cleaned, dried, and capped
for storage.

CAUTION: Unloading must be closely monitored, particu-
larly if there is no automatic “cutoff” in the unloading line.
Forexample, if gas flow is allowed to continue after unload-
ing, the gas flowing into the storage tank could rapidly
increase internal pressure. This could cause serious struc-
tural damage to the storage vessel.

The tank truck should not be cleaned by the customer,
nor should the manway be opened for inspection. The
cleaning and inspection of the tank truck should be han-
dled by the shipper under carefully controlled conditions,
designed to safeguard personnel and equipment. WARN-
ING: Under no curcumstances should personnel enter
any “empty” tank truck.




VORANATE T-80 Toluene Diisocyanates

Unloading Procedures

Tank Cars Unloading Procedures

VORANATE* T-80 Toluene Diisocyanates are classified as
hazardous materials under the Department of Transporta-
tion's “Hazardous Material Regulations.” The unloading
of tank trucks, therefore, must be done in strict accord-
ance with those regulations. Some, but not all, of those
regulations are described below.

VORANATE T-80 Toluene Diisocyanates are shipped in
insulated, baked-phenolic-lined tank cars, equipped with
external heating coils and a safety valve set for 75 psi.
Tank cars from The Dow Chemical Company may be un-
loaded only from the top. The same general unloading

procedures used for tank trucks may be used for tank
cars. The following steps are exceptions to the tank truck
unloading procedure.

CAUTION: Only properly trained and equipped personnel
are permitted to unlcad tank cars. Operators should wear
an approved respiratory protective device and protective
clothing, footwear, and gloves. For a detailed discussion
of health hazards and safe handling procedures, see the
Dow bulletin, Safe Handling and Storage of VORANATE
T-80 Toluene Diisocyanates (Form No. 109-561-288).

Tank Car

— Gauging Device

— %" Thermowell

— 75# Safety Valve

— 2"Top Unloading Valve
— 2"VentValve

— V4" Sample Valve

— 2"Top Unloading Valve
— 2" Steam Coil Outlet
— 2"Steam Coil Inlet

— Safety Platform

CTIOMMODO B>

Note: On some 17,000-gallon DOWX
series cars there is a variation in the
dome valving configuration. The dia-
gram shows the normal configuration.
However, in some cars the positions
of A (the gauging device) and C (the
75# safety valve) are reversed.

©1982, 1988, The Dow Chemical Company
All rights reserved
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NOTICE: Dow believes the information and recommendations herein to be accurate and reliable as of February 1988. However, since any assistance
furnished by Dow with reference to the proper use and disposal of its products is provided without charge, and since use conditions and disposal are
not within its control, Dow assumes no obligation or lability for such assistance and does not guarantee results from use of such products or other
information herein; no warranty, express or implied, is given nor is freedom from any patent owned by Dow or others to be inferred. Information herein
concerning laws and regulations is based on US. federal laws and regulations except where specific reference is made to those of other jurisdictions
Since use conditions and governmental regulations may differ from one location to another and may change with time, it is the Buyer's responsibility
to determine whether Dow's products are appropriate for Buyer's use. and to assure Buyer's workplace and disposal practices are in compliance with
all laws, regulations, ordinances, and other governmental enaclments applicable in the jurisdiction(s) having authority over the Buyer's operations.
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Read and follow carefully each of the safety recom-
mendations and precautions listed below:

1. Tank cars to be unloaded should have the brakes set
and the wheels chocked, and should be protected by
a “derail” located at least 50 feet from the car. Be sure
to attach a signal flag to the rail to indicate that the
derail is in position.

2. Verify that the proper car is being unlocaded. Carefully
check the car number against the bill of lading or other
appropriate document. Also, sample the contents to
be sure that the material is indeed a VORANATE T-80
Toluene Diisocyanate.

3. Check the temperature of the tank car by removing
the ¥-inch cap from the thermowell (B) and inserting
a thermometer approximately 24 inches for 15-20
minutes. The temperature of the contents must be
above 60°F (16°C) when the car is unloaded. Should
heating be necessary, remove the cover from the
magnetic gauge (A) and raise the gauge rod o engage
the magnet on the float. Monitor the outage to assure
that expansion does not fill the car “liquid full" and
cause it to “pressure relieve” through the safety valve.
The pressure on the tank car should be carefully mon-
itored during heating. Do not allow pressure to go
beyond 30 psig. Also dry nitrogen is recommended
for padding.

4. Connect the unloading line (which should be clean,
dry, and preferably made of flexible metal or either
Teflon' fluorocarbon or Viton' fluoroelastomer hose

"Trademarks and products of E.I. du Pont de Nemours Co., Inc.

which can safely withstand unloading pressures) to
the unioading valve (G or D) and the pad gas line to
the vent valve or pressure connection (E). All TDI tank
cars are equipped with 2-inch removable plugs on the
unloading valves and 1-inch plugs on the vent valves.
Also, while the safety valve on the car is set at 75 psig,
pad gas pressure should be regulated so as not to
exceed 40 psig. Storage tank pressure should be care-
fully controlled and monitored during the unloading
operation.

5. After the tank car is empty, unloading lines should be
blown clear of liquid and blocked in before being dis-
connected. (Note: Approved respiratory protective
equipment should be worn when disconnecting lines.)
Return all valves and connections to their original
condition.

6. Before releasing, pad the tank car with 10-40 psig of
nitrogen. Display DOT approved “RESIDUE" placards
and release the car for return to Dow.

Unloading must be closely monitored, particularly if there
is no automatic “cutoff” in the unloading line. For example,
if gas flow is allowed to continue after unloading, the gas
flowing into the storage tank could rapidly increase inter-
nal pressure. This could cause serious structural damage
to the storage vessel.




These condensed "Unloading Procedures”are
included here for the convenience of “in-the-
field” unloading personnel. For additional infor-
mation, see Part Two of this bulletin.




DOW CHEMICAL U.S.A.

An Operating Unit of The Dow Chemical Company

PLASTICS GROUP

URETHANES DEPARTMENT
2040 WILLARD H. DOW CENTER
MIDLAND, MICHIGAN 48674

Major Urethanes Sales Offices of Dow Chemical U.S.A.

ATLANTA ... .. ... ... ...... Suite 2005, 20 Perimeter Center East, Atlanta, GA 30346 e 404-394-4141
(for: AL, AR, FL, GA, KY (western), MS, NC, TN, VA)

CHICAGO . ... Suite 800, 10 Gould Center, 2840 Golf Road, Rolling Meadows, IL 60008 e 312-228-2700 -
(for: IL, IN, MN, MO (eastern), ND, SD, WI)

DALTON ...... ... ... .. .. ... ....... 2864 North Dug Gap Road, Dalton, GA 30720 ¢ 404-277-1133 ~
(for. all states — carpet business only)

DETROIT ..... Suiter 415, Travelers Tower, 26555 Evergreen Road, Southfield, M| 48076 e 313-358-1300
(for: KY (eastern), MI, OH, PA (western), WV) -

HOUSTON ................. PO. Box 4269, 400 West Belt South, Houston, TX 77210 e 713-978-3700
(for. CO, 1A, KS, LA, MO (western), NE, MN, OK, TX, WY)

LOS ANGELES .......... 17870 Castleton St., PO. Box 881, City of Industry, CA 91747 e 818-810-8050

(for: AK, AZ, CA, Hi, ID, MT, NV, OR, UT, WA)
PHILADELPHIA ... ... ................ 505 S. Lenola Road, Moorestown, NJ 08057 e 609-234-0400
(for: CT, DE, MA, MD, ME, NH, NJ, NY, PA (eastern), RI, VT)

For product and technical literature

Contact. INQUIRY & DISTRIBUTION SERVICES
Saginaw Road Bldg., The Dow Chemical Company, Midland, M1 48640 e 1-800-258-CHEM 8am.-5pm.EST

For information on products, applications, prices, ordering, billing, and delivery

Contact. URETHANES CUSTOMER SERVICE CENTER
400 West Belt South, P.O. Box 4265, Houston, TX 77210 e 1-800-258-23338am.-6pm. ES.T

NOTICE: Dow believes the information and recommendations herein to be accurate and reliable as of February 1988. However, since any assist-
ance furnished by Dow with reference to the proper use and disposal of its products is provided without charge, and since use conditions and disposal
are not within its control, Dow assumes no obligation or liability for such assistance and does not guarantee results from use of such products or other
information herein; no warranty, express or implied, is given nor is freedom from any patent owned by Dow or others to be inferred. Information herein
concerning laws and regulations is based on U.S. federal laws and regulations except where specific reference is made to those of other jurisdictions.
Since use conditions and governmental regulations may differ from one location to another and may change with time, it is the Buyers responsi-
bility to determine whether Dow's products are appropriate for Buyer's use, and to assure Buyer's workplace and disposal practices are in compliance
with all laws, regulations, ordinances, and other governmental enactments applicable in the jurisdiction(s) having authority over the Buyer's operations.
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4.05 Particle Size -- If the listed substance exists in particulate form during any of the
following activities, indicate for each applicable physical state the size and the
percentage distribution of the listed substance by activity. Do not include
particles >10 microns in diameter. Measure the physical state and particle sizes for
importing and processing activities at the time you import or begin to process the

CBI  listed substance. Measure the physical state and particle sizes for manufacturing
storage, disposal and transport activities using the final state of the product.

Physical
State Manufacture Import Process Store Dispose Transport

Dust <1 mieron ?J/?*
7

1 to <5 microns

5 to <10 microns

Powvder <1 micron

1 to <5 microns

5 to <10 microns

Fiber <1 micron

1 to <5 microns

5 to <10 microns

Aerosol <1 micron

1 to <5 microns

5 to <10 microns

[::] Mark (X) this box if you attach a continuation sheet.
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SECTION 5 ENVIRONMENTAL FATE

PART A RATE CONSTANTS AND TRANSFORMATION PRODUCTS

5.01 Indicate the rate constants for the following transformation processes.

a. Photolysis: uM KNOWN

Absorption spectrum coefficient (peak) .... (1/M cm) at nm
Reaction quantum yield, 6 ...... ‘ at nm
Direct photolysis rate constant, kp, at ... 1/hr latitude

b. Oxidation constants at 25°C: (e rICLoIS

For 1O2 (singlet oxygen), k . .......... v 1/M hr
For RO, (peroxy radical), kox .......... 1/M hr
c. Five-day biochemical oxygen demand, BOD, ... mg/1

d. Biotransformation rate constant: (4 m KNCWI

For bacterial transformation in water, k, ... 1/hr
Specify culture ......ccvviviiinnnes e

e. Hydrolysis rate constants: s icoows N .
For base-promoted process, kB Cheeaneeriaans 1/M hr
For acid-promoted process, kA et ecraeraaas 1/M hr
For neutral process, kg ......cieeniicnnnen 1/hr

f. Chemical reduction rate (specify conditions) UNQN@LQ N

g. Other (such as spontaneous degradation) ... L\MK.NC\JM

[1 Mark (X) this box if you attach a continuation sheet.
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PART B PARTITION COEFFICIENTS

5.02 a. Specify the half-life of the listed substance in the following media.

Media Half-life (specify units)
Groundwvater Unkonowosd
Atmosphere

Surface water

Soil

b. Identify the listed substance’s known transformation products that have a half-
life greater than 24 hours.

Half-life
CAS No. Name (specify units) Media
Un o in
in
in
in
5.03 Specify the octanol-water partition coefficient, K _ ... {Ah&ﬁjﬁOLUhJ at 25°C
Method of calculation or determination ........ Ceeee e .
5.04 Specify the soil-water partition coefficient, K, ....... (jhgtidbughj at 25°C
Soil type ...eeveenn. ceesrecencenen e e cee et eeaaa .
5.05 Specify the organic carbon-water partition .
coefficient, K _ ......cocvvuniinne.e. seeeaeeaae e \1&3(530U0h3 at 25°C
5.06 Specify the Henry’s Law Constant, H ......... ceeneacns . (J%JKJ&DVJ“} atm-m’/mole

[ ] Mark (X) this box if you attach a continuation sheet.
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5.07 List the bioconcentration factor (BCF) of the listed substance, the species for which
it was determined, and the type of test used in deriving the BCF.

Bioconcentration Factor Species Test!

lUse the following codes to designate the type of test:

Flowthrough
Static

"y
i

[::] Mark (X) this box if you attach a continuation sheet.
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6.04 For each market listed below, state the quantity sold and the total sales value of
CBI  the listed substance sold or transferred in bulk during the reporting year.

1]

Quantity Sold or Total Sales
Market Transfer;ed (kg/yr) Value ($/yr)
Retail sales N /l¥
Distribution -- Wholesalers N:/A
Distribution -- Retailers N /A
Intra-company transfer Nl/ A
Repackagers Fd;//*
Mixture producers bd A
Article producers hé//\
Other chemical manufacturers
Or processors N/A—

/.
Exporters N/ A
[

Other (specify)

6.05 Substitutes -- List all known commercially feasible substitutes that you know exist
for the listed substance and state the cost of each substitute. A commercially
feasible substitute is one which is economically and technologically feasible to use

CBI in your current operation, and which results in a final product with comparable

" performance in its end uses.

Substitute Cost ($/kg)

U&N\CMC@N ( NONE kua:u&ﬁx.&)

[:] Mark (X) this box if you attach a continuation sheet.
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SECTION 7 MANUFACTURING AND PROCESSING INFORMATION

General Instructions:

For questions 7.04-7.06, provide a separate response for each process block flow diagram
provided in questions 7.01, 7.02, and 7.03. Identify the process type from which the
information is extracted.

PART A MANUFACTURING AND PROCESSING PROCESS TYPE DESCRIPTION

7.01 1In accordance with the instructions, provide a process block flow diagram showing the
major (greatest volume) process type involving the listed substance.
CBI

[ ] Process type ........ SLAP{;TC‘:( T Pﬂo‘nuc;rzam

SEE Cemwm«u.@ Si—\E,ET 7.0 PRDQEﬁSOR

;tg;i; Mark (X) this box if you attach a continuation sheet.
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ComrrnanTzin

7.0t PROCESSOR
Process Type: Flexible Slabstock Polyurethane Foam Manufacturing Process

SwaeeT

b~

L4
1

pﬁ\l}e_ 2 ’

Intermediates: None
Polyol 78
. Vent Vent
1 1 )
Alrrr\‘icrz]ztil;?t ;g 1] Flush Fans Fans
Silicone Sur. 7€ | [ Poly Polyol and Heat Flow Meters 7.19 720 723
Water 7F Bulk | w 70 OtheTr Pr'c(’ cess 7p Exchanger 7.15 U
Additives  7LL Tank Pump A Pumps 17Q | 744 'R 75 7v 2y
Blowing 71 7.4 : 7.11
- Agent  7MM +— [ | ixi
Foam Machine Controls Mixing Trough Conveyor
— Fall Plate
713 read 4] or Other [7% System
WI7A  F—— N HLat N ' o | 718 Reaction 72
TDI Pump |7 7J Pump |7K Flow Meter W'. Zone '
Dry Ar | 76 Bulk 73 TDI Process 7.12 Exchanger 7.17 .
75 Tank Tank 7.16 et 7.21 .
: Filter ° .
- 7.12 A —y .
7JJ 7KK ¢80 GCSIPSOBSROBBEOSLROSEOSOTTOSES
Vent Dry Air
76 7.7 Vent
7.8
Vent fan Vent
7.24 Fans
7.30
7BB 7GG
) Cut off Hgt foam Foam storage
7Z Heat Bank{7AA | SAW uring Foam converting W -
: o te f to Bail
1 755 726 | 7CC BUN Handling 7DD system 7EE Foam shipping | 7FF aste Toarh © sater
7.29 or Rebond
System 7.28 - 7.31 730
7HH
Vent
fan
7.27

7Z




7.02 1In accordance with the instructions, provide a separate process block flow diagram
shoving each of the three major (greatest volume) process types involving the listed
substance.

[ 1 Process type

See Contnuarzen Sueew T.01 A pROCESS&({

ili;i\\Mark (X) this box if you attach a continuation sheet.
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Comrtznuatred  Saeer Te Pats 43 3

7.01A PROCESSOR
Process Type: Flexible Slabstock Polyurethane Foam Manufacturing Process
Intermediates: None

Polyol 78
Tin catalyst 7C —— Vent Vent
i Flush Fans Fans
Amine cat. 7D —— Polvol and ol ol
Silicone Sur. 7 —— Poly y Heat Flow Meters 719 : :
Water 7F Bulk WP 70 Othe.,{:r:'?cess 7p Exchanger 7.15 7U
Additives  7LL Tank ump S Pumps [7Q 714 [R 7S 7v 7Y
i 7.4 7.10 7.11
Blowing 7.1 ] [
- Agent  7MM 4— —
T Foam Machine Controls Mixing Trough Conveyor
713 [ Head Fall Plate
: 7T 7X Systemn
l TDI 7A I—_l T i , 3; aOCtl?e(r1
o | ™ Pump ] 71 7 Pump | 7K Heal L [Fow Meter P e Zc>n:aO 722
' Bulk 73 TD! Process 712 Exchanger 717 1e
Dry Air | 7G Tank . 7.16 ' .. ] .
75 Tank - oM 7.21 .
72 Filter ' . .
7 7.12 . UL .
7JJ 7KK ® S 00O OOIRNINDPIOLOEISIOSEOEOSIOIOEDS
Vent Dry Air
76 7.7 Vent
78
Vent fan Vent
7.24 Fans
7.30
7BB 7GG
) Cut off Hgt foam Foam storage
7z Heat Bank]7AA | SAW : uring Foam converting Waste loar 1o Bai
1 72 726 | 7CC BUNHanding | 7DD | system 7EE Foamshipping | 7FF | or Rebond
System 7.28 7.29 731 732
7HH
Vent
fan
71.27

e-%



e

7.02 1In accordance with the instructions, provide a separate process block flow diagram
showving each of the three major (greatest volume) process types involving the listed

substance.
cBI
"] Process type ........ REBDM"D (AgﬁiT pﬁ\h Peoce <o
See CD I TE M AATS e N S HEET 7 Ol B pRc cessolR

[% Mark (X) this box if you attach a continuation sheet.
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C(JM CTrsAATIGN

7.0 PROCESSOR

Seeer 7

g

o]

PALE

H3A

Process Type: Rebond Carpet PAD Manufacturing Process
Intermediates: Prepolymer Containing TDI Used to Glue Scrap Foam into Rebond Log

+
1
i

70

Steam
Vent
7.15 7.16
7P 7Q

Polyol
Tank Vent
70 Pump
7.6 76
71
) 7G 7B
Binder Blender
Vent c Tank 7.8
7.3 77 [
7F
7A ™™
TDI
Tank | 7€ | Pump
7.0 7.21
- Shredded
Foam
750 Handling
Fitter System
7.9
Bailed Foam
Flexible | 74 Bal | 7K [shredder| 7L
Urethane Buster 7.10
Foam 7.1
7.12

7.13

Lose Scrap 7J

Round Compression {7R

Mold to Make
Rebond Log
7.14

Peeler
7.47

7S

Laminator
7.18

77

7.19

PAD Storage

Rebond Carpet




7.03 In accordance with the instructions, provide a process block flow diagram showing all
process emission streams and emission points that contain the listed substance and
which, if combined, would total at least 90 percent of all facility emissions if not
treated before emission into the environment. If all such emissions are released
from one process type, provide a process block flow diagram using the instructions
for question 7.01. If all such emissions are released from more than one process
type, provide a process block flow diagram showing each process type as a separate

block.
CBI
[ ] Process type «eoveero _ Friexzone  Siaasroce  Precess  ans  Remenn
Canarer Pao Prceess
SE”E. Co R T pd AACTID 3 SueeTs 7 £33 E_MM»I 557 S

[ 1 Mark (X) this box if you attach a continuation sheet.
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7Z

) - 2 t
S NN TToauATTo Sdeer Te AGE Jf&(t i
7.03 EMISSIONS
Process Type: Flexible Slabstock Polyurethane Foam Manufacturing Process
Intermediates: None
PP'YO’ 7B Vent Vent
;un catalyst 7g -1 Flush Fans Fans
mine cat. 7D
Silicone Sur. 7€ 14— Poly t';()lryg‘r an:SS Heat Flow Meters 7.9 720 L2
Water 7F—+ | Buk |ny ol O e 7P Exchanger | 7.15 U
Additves  7LL—4—{ | Tank Pump anxs Pumps |7Q 7.14 S a4 7Y
Blowing 7.1 74 710 T
‘Agent  7MM -— ] [ -
g Foarn Machine Controls Mixing Trough Conveyor
713 — Head Fall Plate y
—— I - I 1 or Other |7X System
* | 7.18 Reaction
oI | 7H Pump | 7! BRL Pump |7K E l-’ijeat L T Flow Meter j'. Zone .22
Dy Ar | 76 Bulk 7.3 TDI Process 7.12 ’“’7 jgge' 7.17 .
. . I L ]
L Tank T;'igk =™ 7.21 .
7.2 Fiter ' . .
7.2 ™ .
7 7KK ®ss0c0ccerrssncanses
7JJ
Vent Dry Air
7.6 77 Vent
7.8
Vent fan Vent
7.24 Fans
7.30
788 7GG
- Cut off Hg’ foam Foam storage
7Z  |HeatBank|7AA | SAW uring Foam converting Waste foam to Bailer
7.25 726 | 7CC BUN Handling | 7DD S!;S‘em 7EE Foam shipping | 7pF or Rebond
System 7.28 29 7.31 7.32
7HH
Vent TDI EMISSIONS
fan
727 7.6 TD! Bulk Tank Vent

7.8 Process Tank Vent

7.3, 7.12 TDI Pump Seals

7.20 Reaction Zone Vent Fans
7.23 Conveyor System Vent Fans
7.24 Heat Bank Vent Fan

7.27 Cut Off Saw Vent Fan
7.30 Curing Area Vent Fans

7.33 TDI Filter

C-10




Corstes mancrze 9 —Suﬁa—r T PA e HY

7.03 EMISSIONS
Process Type: Rebond Foam Carpet PAD Manufacturing Process
intermediates: Prepolymer Containing TDI Used to Glue Scrap Foam into Rebond Log

Polyol Steam :
Tank |.p Pump Vent \7/e1r2
76 76 7.15 :
7.1
7P 7Q
7G 8
Binder Blender 70 Round Compression |7R | Peeler | 7S |Laminator| 7T Rebor;d1(9:arpet
Vent 7C Tank 78 Mold to Make 7.17 7.18 :
an . PAD Storage R
7.3 77 7 Rebond Log
7.14
7F
7A M
TDI
Tank | 7€ [ Pump
7.2 7.21
Shredded
Foam
7.20 Handling
Filter System TDI EMISSIONS
7.9
7.3 TDI Tank Vent
Bailed . Foam ‘
Flexible | 7H Bail | 7K |Shredder] 7L 7.6 Prepolymer Tank Vent
Urethane Buster 7.10
Foam 7.1 7.8 Prepolymer & Foam Blender - Open
7.12

7.16 Steam Vent (May Contain TDI)

7.20 TDI Filter

Lose Scrap 7J
713




7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

cBI
[ ] Process type ........ oy <, . F%Lf. ‘ P
Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel
Number Type Range (°C) (mm Hg) Composition
Al '740'71;7.-9 Thnes S50 O~ Tp0l STEEL
7#”4[“ﬂ PuM?S 5 w0 50 < 76000 STEE i
T4 106 Hear  Excsamtea 20 < 76000 STEEL ¥ G iass
115 A7 Fg DY MMETE 2% =S 16 SO L7000 STEEL ¥ oass
T2 Teovwert , Faupure 20 128 N/a STEE
ey - . . i
7='7-l LDNV‘E‘%&:L o4 STEm Ab 1028 N[ A STEE:

1. 26 S A N ['A N[ STEE
71.3 (TAMI’_A"[ I\E[A N A Sre
En?—] Racws Nl‘tés N A ST,

[::] Mark (X) this box if you attach a continuation sheet.
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7.05 Describe each process stream identified in your process block flow diagram(s). If a
process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

-
[ ] Process type ........ FL.E W LT D LAD YT O K Pe S ARETHANE  Foane Precess

Process
Stream

ID Process Stream Stream
Code Description Physical State' Flow (kg/yr)

f A Towuene  Driseiyanird Ol 2953532
[ B Porvar QL Li7632

____...7C—__ T CataissT CL 327327

1D Amm\ae Corarvst oL (620
_TE  _ Stircoame Suscaccawr o) YOR03
B Water AL (90600

____:1_L;L:__ i&?ﬂ?ﬁ“T1’V€iS) g L- léa;l:2é=/
/™M M Browrne Aeivis oL Ho8845

lyse the following codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)

[::] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI  instructions for further explanation and an example.)

[ ] Process type

a. b. c. d. e.
Process Concen- _ Other Estimated
Stream trations™’ Expected Concentrations
ID Code Known Compounds1 (% or ppm) Compounds (% or ppm)
1A LaEmps DT NATE ico
16 Porvor 1O
1C Sranscas  Ocreate SO
DIDCTVL PTHAL.A‘TE 50
712 OR(smic. Tetrzacs Pwaoes 100
E Ortamee  Szizcomss ioC
1F Weateea QO
TLL OReamte  DYes 1O
Free Revprpaws 40
._J_"L\ﬂ e~ (loripe o0

7.06 continued below

[ 1 Mark (X) this box if you attach a continuation sheet.
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7.04 Describe the typical equipment types for each unit operatjon identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

cBI
[:] Process type ........ QECBGM'D RAN\ ( 6l Pe T PA’D
Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel
Number Type Range (°C) (mm Hg) Composition
117277 Tanes -5 76 Y0 O Teeo TEEL
1,1 Pumes 5 7050 £ 76000 STECL
7, § ﬁa,,gui?({ﬂ ~5 T4 50 O -Tboco T e
;zf f Mo D 5 ToTe O Tt TEE
1.7 YeeeR N/ STEE L
< I '
74 | 9 LA mzopre:t N /A STEE L

Grrnpea

1,10
_l_cl; Scrpp sy

[::] Mark (X) this box if you attach a continuation sheet.
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7.05 Describe each process stream identified in your process block'flow diagram(s). If a
process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

CBI
[_] Process type ........ RE&MD F;AM ( areer VAD
Process
Stream
ID Process Stream ) Stream
Code Description Physical State Flow (kg/yr)
'7& ToLufml Dlﬁbmr’ﬂufx”f'ﬁ OL. [ 860060

_’U.))_____ Pcum.. oL 900000

'Use the following codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

S0 = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90X water, 10X toluene)

[::] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your pro¢ess block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI  instructions for further explanation and an example.)

] Process type ........ Re ponn Foam  Corpgpec Con

a. b. c. d. e.
Process Concen- 5 Other Estimated
Stream L trations”’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (% or ppm)
T2 Towine Drssedkite icd
1.1 'Pb Liot 1RO

7.06 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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7.06 (continued)

'For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column b. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number Additive Package (X or ppm)
1 DRGanyze igs o)
2 p Heckzwarey Pucsouae Bsrens lco
3 pE MIARL oA PHE NI, ETHE R WaNS]
4
5

Use the following codes to designate how the concentration was determined:

A
E

Analytical result
Engineering judgement/calculation

3Use the following codes to designate how the concentration was measured:

Volume
Veight

v
v

[::] Mark (X) this box if you attach a continuation sheet.
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PART A RESIDUAL TREATMENT PROCESS DESCRIPTION

8.01 In accordance with the instructions, provide a residual treatment block flow diagram
which describes the treatment process used for residuals identified in question 7.01.

cBI

[__,_] Process type ......... E Lexthi e SLADBSToLK Ps‘, L{URETHANE F:'JF\M

S N o .
Gee (owrimantod OHEET 3.01 Process TYPe

\%Mark (X) this box if you attach a continuation sheet.

>
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BeEE T T
C [)MT‘IN@A‘\’:&C;J D elEE i

8.01

Coe s

PROCESS TYPE: Flexible Slabstock Polyurethane Foam Manufacturing Process

Flexible Slabstock Polyurethane

w To Approved
Foam Manufacturing Process U M|X|Fnlgsf;i)ead Disppposal
8.1 8.2 8A
;o Recycle into Foam
71l 7V 8B
7KK 7Y
7BB
Tank Vents 7GG
to
Atmosphere Vent Fans
to
Atmosphere




8.02 In accordance with the instructions, provide residual treatment block flow diagram(s)
which describe each of the treatment processes used for residuals identified in
question 7.02.

[__] Process type ........ . Flevems SLA-’\Q-FDC\L P(‘)L,-ru,tpfﬁp.‘/ua CoArA

See Comtrmumrtzor Svesc  TC NIy

“T-reLen  B.01

% Mark (X) this box if you attach a continuation sheet.
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Coe oo =
Comtzodivicg g oo Hee e te bro=

8.01

PROCESS TYPE: Flexible Slabstock Polyurethane Foam Manufacturing Process

Flexible Slabstock Polkyurethane
Foam Manufacturing Process

7y

8.1
71l v
7KK 7Y
78B
Tank Vents 7GG
to
Atmosphere Vent Fans
to
Atmosphere

Recycle into Foam

Mixing Head
Flush
8.2

13

G2

To Ar..oroved
Di:i.~osal

Ere




8.02 1In accordance with the instructions, provide residual treatment block flow diagram(s)
vhich describe each of the treatment processes used for residuals identified in

question 7.02.

-t

CB

{T) Process type ......... KE(SOMb FCAL‘-’\ QA»QPET pﬁ{D

SEE ( pmrzrmamtzon SHEET B0l Fea  Resonn

Foam Carber ‘DP‘I)

[_] Mark (X) this box if you attach a continuation sheet.
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8.01

PROCESS TYPE: Rebond Foam Carpet Pad Manufacturing Process

’f{)f\bi& 5 ,/ A

Rebond Foam Cérpet Pad
Manufacturing Process

8A

7Q

Waste

Rebond
Foam
8B

s ~ {Steamand i A
oo ltoAtmosphere T




PART B RESIDUAL GENERATION AND CHARACTERIZATION

8.05 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process

CBI  type. (Refer to the instructions for further explanation and an example.)

[ 1 Process type ......... Flexsrtie Seanmrcc Pc L ueETHANT  Lom e
a. b. c. d. e. f. g.
Physical Estimated
Stream Type of State Concentra- Other Concen-
ID Hazardo¥s of R Known s tion§ g%sor Expected trations
Code Vaste Residual Compounds ppm) "’ Compounds (% or ppm)
%JL FOOA oL QSgg;’)g@ 50
Pt e Ho

DIJL“LDQMA@@ﬂﬁ 4
Fagen i 5
ExtausT :
(ASES G U DreHiote AL Tas 50
Fhecn 1\ KLt

Towwene Dirscawse 4 [

8.05 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENERATION AND CHARACTERIZATION

8.05 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process

CBI  type. (Refer to the instructions for further explanation and an example.)

[__] Process type ......... Keponwn  Toown (Acpet Pad
a. b. c. d. e. f£. g.
Physical Estimated
Stream  Type of - State Concentra- Other Concen-
ID Hazardogs - of R Known ; tion§ gzsor Expected trations
Code Vaste Residual Compounds ppm) '’ Compounds (% or ppm)
ExnausT
GAseS G U WATER qQo

Tocucwe Dessawmre | D

8.05 continued below

[T 1 Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

'Use the following codes to designate the type of hazardous waste:

Ignitable
Corrosive
Reactive

EP toxic

Toxic

Acutely hazardous

mHEmN O
LT 1 N I | I |

Use the following codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

S0 = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% vater, 10% toluene)

8.05 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)
.’\]0 ADDETEVE S TP RESIDWAL STAEXD

*For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column d. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number Additive Package (% or ppm)

1

4 . . . .
Use the following codes to designate how the concentration was determined:

Analytical result
Engineering judgement/calculation

oo ]
o

8.05 continued below

[ ] Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

Use the following codes to designate how the concentration was measured:

Volume
Veight

v
')

6Specify the analytical test methods used and their detection limits in the table
below. Assign a code to each test method used and list those codes in column e.

Detection Limit

Code Method (+ ug/l)
1 Ne  poprrzuss oo Resipuac  Streawmns

2

3

4

S

6

[::] Mark (X) this box if you attach a continuation sheet.
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8.06

Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process
type. (Refer to the instructions for further explanation and an example.)

Process type ..eeeeer _F(exzone Sisssroce  Thwugeraacne feanm
a. b. c. d. e. f. g.
Costs for
Stream Vaste Management  Residual Management 0ff-Site Changes in
Ib Descripfion Methog Quantities of Residual (%) Management Management
Code Code Code (kg/yr) On-Site O0ff-Site (per kg) Methods
: Ao . e |
2.2 Foo'fz_ LS 570 e

NT 5730 90 270

EXHARST
(ra525 f)‘“ M5 4039%2  joo

'Use the codes provided in Exhibit 8-1 to designate the waste descriptions

*Use the codes provided in Exhibit 8-2 to designate the management methods

|

_1

Mark (X) this box if you attach a continuation sheet.
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8.06

Characterize each procéss stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flov diagram is provided for more than one
process type, photocopy this question and complete it separately for each process
type. (Refer to the instructions for further explanation and an example.)

Process type «........ Keponn Foapen Ciageer Pad
a. b. c. d. e. f£. g.
Costs for
Stream Vaste Management  Residual Management 0ff-Site Changes in
D Descrip}ion Methog Quantities of Residual (%) Management Management
Code Code Code (kg/yr) On-Site O0ff-Site (per kg) Methods
ExMansT .
Casee DU M 27 Tov

'Use the codes provided in Exhibit 8-1 to designate the waste descriptions
Use the codes provided in Exhibit 8-2 to designate the management methods

[

]

Mark (X) this box if you attach a continuation sheet.
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Describe the combustion chamber design parameters for each of the three largest
(by capacity) incinerators that are used on-site to burn the residuals identified in
your process block or residual treatment block flow diagram(s).

Combustion Location of Residence Time
Chamber Temperature In Combustion
Temperature (°C) Monitor Chamber (seconds)
Incinerator Primary Secondary Primary Secondary Primary Secondary
1 N/a
i,
2 N/ A

{;
3 N/A
Indicate if Office of Solid Waste survey has been submitted in lieu of response
by circling the appropriate response.

NO i titttteeoestooneseeseesuastennesoossesssssssassosannans ceserersecereacans 2

Complete the following table for the three largest (by capacity) incinerators that
are used on-site to burn the residuals identified in your process block or residual
treatment block flow diagram(s).

Types of
Air Pollution1 Emissions Data
Incinerator Control Device Available
1 N/
I T
2 Nl/;zx
Ry
3 N/ p
f

Indicate if Office of Solid Waste survey has been submitted in lieu of response
by circling the appropriate response.

Use the following codes to designate the air pollution control device:

S = Scrubber (include type of scrubber in parenthesis)
E = Electrostatic precipitator
0 = Other (specify)

(1]

Mark (X) this box if you attach a continuation sheet.
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PART A EMPLOYMENT AND POTENTIAL EXPOSURE PROFILE

9.01

Mark (X) the appropriate column to indicate whether your company maintains records on
the following data elements for hourly and salaried workers. Specify for each data
element the year in which you began maintaining records and the number of years the
records for that data element are maintained. (Refer to the instructions for further
explanation and an example.)

Data are Maintained for: Year in Which Number of
Hourly Salaried Data Collection Years Records

Data Element Workers  Workers Began Are Maintained
Date of hire X ~ 14%
Age at hire P A lol%(a
Work history of individual

before employment at your

facility
Sex X A 14%6
Race X X 1%?‘4’-‘
Job titles X X Qs
Start date for each job _ , .

title b A [Ci?)(p:

End date for each job title

Vork area industrial hygiene

monitoring data K A 1§%9
Personal employee monitoring

data
Employee medical history A A 1199

Employee smoking history

Accident history % A 19949

Retirement date

Termination date X bs 19 %0

Vital status of retirees

Cause of death data

Mark (X) this box if you attach a continuation sheet,
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9.02 In accordance with the instructions, complete the following table for each activity
in which you engage.

cBI
(]
a. b. c. d. e.
Yearly Total Total
Activity Process Category Quantity (kg) Workers Worker-Hours
Manufacture of the Enclosed L!/;\
listed substance b
Controlled Release N/ A
+
Open N ‘/ A
On-site use as Enclosed N

reactant -
Controlled Release So0s 26D A [b 32 600
Open N / A
T
On-site use as Enclosed 1\5/ A
nonreactant !
Controlled Release N / P
f
Open hj! [a
On-site preparation Enclosed F}/IX
|

of products

Controlled Release

Open

%j/ N

\\)’/rx

]

Mark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each labor category at your facility that
encompasses workers who may potentially come in contact with or be exposed to the
listed substance.

Q
-]
—

|

Il

Labor Category Descriptive Job Title
A C,Hrfmzca(v U o ADER
B PﬂﬂDucflsN Saledvrsod
c ‘TECHNicAL VWQMAG&R
D Mrcuine  Oecapsree
E R5 Ofenter
F Scoeen.  Ubeenrea
G C wr_ erFE Sa L OPe&&Tc &
H Cu‘f CFF Sac (—\56‘1'%7*;0\-:\‘)'1’
I
J

[::] Mark (X) this box if you attach a continuation sheet.
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9.04 In accordance with the instructions, provide your process block flow diagram(s) and
indicate associated work areas.

[®]
=]
-

] Process type ....... [':-t_r:: e o Y = QLA{"}Q'TI‘-LEC POL—"}‘U{Z.E—.THANE- Fon o

| |

SEE Co,ur:r.puﬁ-rzu.v‘ SHeeT 9104'

[?I Mark (X) this box if you attach a continuation sheet.
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Of

rocess Type: Flexible

Com-rru;,m‘*rzo ~

Intermediates: None

Steer

)

FPace 7/

Slabstock Polyurethane Foam Manufacturing Process

Pplyof 78 Vent Vent
Amine out. 75 1] Flush Fans Fang
Silicone SI:JF. 7E | Poly Il;olygl and Heat Flow Meters 7.19 7.20 7.23
Water 7P| Buk oy o] Tanke P [Pamps J7a | EXChanger| 718 g v
Additives  7LL ! | Tank Pare [[0)  Tanks Pumps 7.14 7S v 2y
Blowing 7.1 4 : L
Agent  7TMM +— — Lo H —
9 s R Foam Machine Controls M'Xlng Trough Convevor
it Head Fall Plate y
T ] 713 T Al or Other |ZX System | 72
PR R : L : . Reacii
— [ Tor M _[Fump n W [Pump 7K [ Heal )7L ro ook | 78 Zone r22
1o Buk 73 TOI Process [~ 7,42 Exchanger 77 1%
75 bissorsn soscoaseons an e 79 w = e M 7.21 °
‘ 72 SO : . A .
_ Filter . -
N 7.12 » . .
.. 7" ‘ ?JJ 7KK S V5 Ses0cvoesrserencone
T Vert logar] ™ L KRN 1
76 7.7 ' Vent
7.8
'/
: 2 3
Ventfan| ... &
7.24
e / .
- I Cut off / Foam storage
7Z_|HeatBank{7AA | SAW | 7 Foam converting i Waste foam to Bailer
725 B 726 | 7CC 74  BUN Handling Y 7DD Foam shipping or Rebond
i B2 i System 7.28 2 7.31 : 7.3
7HH /
Vent '
fan
7.27 Quan
uality Lunchroom Foam Converting Area
' Control Lab 7 8
6

C~19%



9.04 In accordance with the instructions, provide your process block flow diagram(s) and
indicate associated work areas.

CB

[_] Process type ....... Resowd>  Cagrer b

]

Sce CoontrmaATT N Sacer 904,4

/Lfij Mark (X) this box if you attach a continuation sheet.
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9.04 A Conrrmuntren Sweer To facs A
Process Type: Rebond Carpet PAD Manufacturing Process

intermediates: Prepolymer Containing TDI Used to Glue Scrap Foam Iinto Rebond Log

- bond Carpet
7 v/ 1
Peeler 4 7S Y Laminator T 7 19

AR R,

17 74 ' V7] PADStorage

N\

Lose Scrap
7.13

Polyol | N
Tank 7D Pump : . . Vent
76 , 7.6
71 : .
|m
i : Blnder Blender Round Compression
Vent | = . L e Tank | . F 78 Mold to Make
7.3 N 7.7 riE Rebond Log
£ G aia y 7.14
Tank | 7€ | Pump
7.2 ] 7.2
' S Shredded
ol T T e e Foam
o T70l Sy Handling
| Fitter . R System
79

Quality
Control Lab
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9.05 Describe the various work area(s) shown in question 9.04 that encompass workers who
may potentially come in contact with or be exposed to the listed substance. Add any
additional areas not shown in the process block flow diagram in question 7.01 or
7.02. Photocopy this question and complete it separately for each process type.

CBI
[__] Process type ....... FLC‘xzﬂu & SLA(BSTGL.L Pﬁuﬂ:\ﬂérﬂé\wﬁ Foanna
Vork Area ID Description of Work Areas and Worker Activities

1 CHEmcm_ STORAGE , TRANSFER . AND FoAm Matkzue

2 Foam  macurme  ComvEvor AnD  Cur  OFF  SAW

3 GAMTR‘{ AnD vl TRANIFER pAECHANTS MG

4 chw.s

5 Buud DSTeRALC At LoAnI~t T Bun Pramy

6 @\khuﬁ‘i DNosurance LA s

7

8

9

10

[:] Mark (X) this box if you attach a continuation sheet.
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9.05 Describe the various work area(s) shown in question 9.04 that encompass workers who
may potentially come in contact with or be exposed to the listed substance. Add any
additional areas not shown in the process block flow diagram in question 7.01 or

7.02. Photocopy this gquestion and complete it separately for each process type.
CBI
[_] Process type ....... RFBMD Cageex  Pan
Vork Area ID Description of Work Areas and Worker Activities
1 ﬁzuhza P&GOARAme@
2 Scape (razuorne  SY9TE en
3 Lot Preductrey
4 SLITTIAG / LamTapsarrpd (o Ofepparron
™
5 uuRL‘L‘T\J As.‘jL\ﬁAM(E L—A‘%
6
7
8
9
10
-~
[::] Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for;each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI  and complete it separately for each process type and work area.

[Z) Process type ....... _[rexzaie Seansyrcac PGL-‘%LW_EfHANG Forme~

Vork ArCA s ecrveevovsosnensanes e e e s s e s e e s R l - F&)F\M MAL‘Q‘\INE

Mode Physical Average Number of
Number of of Exposure State of Length of Days per

Labor Vorkers (e.g., direct Listed Exposur Year
Category Exposed skin contact) Substance Per Day Exposed

Chtﬂlmmm 4 Tudacatsopy Gd’. oL B 250

P 5D, Suler, ' Toda) aTron G U ¢ 450
Tﬁ Cirnicay MO, l TRdAcaTTor) (;— A C 250
SIDF_MLL,‘ (1= Z Indpatre s (, L C, 25D

lUse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

2yse the folloving codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[::] Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for:each work area identified in question 9.05, and for
' each labor category at your facility that encompasses workers who may potentially

come in contact with or be exposed to the listed substance. Photocopy this question
CBI  and complete it separately for each process type and work area.

{1 Process type ....... Fiexzaie  Siansiseic 'PoumANE Eore~

Work area .......civiiiinrrneriieniiienennnnnncnnnan, C“T OFE SAW
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed . Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
SP\UJ GPEQATOQ \ TM-GALATIcPJ G A C.a 250
A";b{, S&w OP- ] ToOHAATTON C‘} ll Qd 250

1Use the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid
GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,
SO = Solid 90% vater, 10% toluene)
*Use the followving codes to designate average length of exposure per day:
A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours
exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours
exceeding 2 hours F = Greater than 8 hours

[ ) Mark (X) this box if you attach a continuation sheet.
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9.06

Complete the following table for:each work area identified in question 9.05, and for

each labor category at your facility that encompasses workers who may potentially

come in contact with or be exposed to the listed substance.

Photocopy this question

CBI and complete it separately for each process type and work area.

—

{_) Process type ....... EtHane  Farne
WOrK @I@a «..viivieeasnecesaesssosoonnnnnenssnnnnnns 3 GANTZ
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed Exposur Year
Exposed skin contact) Substance Per Day Exposed

Catg ory
N7BA

i

luse the following codes to designate the physical state of the listed substance at

the point of exposure:

o/ onon

Sludge or slurry
Aqueous liquid

Organic liquid
Immiscible liquid
(specify phases, e.g.,
90% vater, 10% toluene)

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding 8 hours

GC = Gas (condensible at ambient SY
temperature and pressure) AL
GU = Gas (uncondensible at ambient oL
temperature and pressure; IL
includes fumes, vapors, etc.)
S0 = Solid
2use the following codes to designate average length of exposure per day:
A = 15 minutes or less D =
B = Greater than 15 minutes, but not
exceeding 1 hour E =
C = Greater than one hour, but not
exceeding 2 hours F =

Greater than 8 hours

()

Mark (X) this box if you attach a continuation

sheet.
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9.06 Complete the following table for: each work area identified in question 9.05; and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI and complete it separately for each process type and work area.

——

{_1 Process type .......

Hane  Forne~

Work @rea ....ieiiiiiiiiiiiiiiiiieiiiintocnannnnnnn. 4 - Riaces
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed L Exposur Year
Category Exposed skin contact) Substance Per Day Exposed

M{/ A

luse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

2Use the folloving codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[::] Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for:each work area identified in question 9.05, and for
i each labor category at your facility that encompasses workers who may potentially

come in contact with or be exposed to the listed substance. Photocopy this question
CBI  and complete it separately for each process type and work area.

A Process type ....... _Frexzaie  Suassteric  Portugeriane  Famo

WOIK Br@a vovvveneennnenssnneanncennecoassonasannenas 5 - Bun Wane Hous &
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed . Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
N/ A
!

luse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

SO0 = Solid 90% water, 10% toluene)

2use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[ ] Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for; each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
‘come in contact with or be exposed to the listed substance. Photocopy this question
CBI  and complete it separately for each process type and work area.
I ) Process type ....... | g
WOIK @rea ..viiuievenecacercnovosnonsnsessonnennnnnas Lan
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
&. (. Surex., | I actarrerd oL, Gil A 50

luse the following codes to designate the physical state of the listed substance at

the point of exposure:

GC = Gas (condensible at ambient SY
temperature and pressure) AL

GU = Gas (uncondensible at ambient oL
temperature and pressure; IL
includes fumes, vapors, etc.)

SO = Solid

wnnn

Sludge or slurry
Aqueous liquid

Organic liquid
Immiscible liquid
(specify phases, e.g.,
90% water, 10% toluene)

2Use the folloving codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours
exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours
exceeding 2 hours F = Greater than 8 hours
[__) Mark (X) this box if you attach a continuation sheet.
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Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question
and complete it separately for each process type and work area.

Process type ....... RE o D Q,A({PET PAD

Work area ....cvviinnietniieertinerocssansanse cereanean \ - E)Ihﬂ)ﬁ(i\ P&E PARBTI 2e)
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed ) Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
&WASA%&. L TalALATESD N Gu A 250
Mourd OP. —’ ___IndAcazzon] G U Ac 250

lyse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

SO = Solid 90% water, 10% toluene)

2yse the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[]

Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI and complete it separately for each process type and work area.

[__1 Process type ....... - K EHEND {V‘A P eT p:\'p
WOKK 8r@a +vvvuununeereeenoneersoneoseoronsossennnnns 2- Scene Lrruveg

Mode Physical Average Number of
Number of of Exposure State of Length of Days per

Labor Vorkers (e.g., direct Listed Exposur Year
Category Exposed skin contact) Substance Per Day Exposed

M’/lk

lyse the fdllowing codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid
GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,
S0 = Solid 90% water, 10% toluene)
Use the following codes to designate average length of exposure per day:
A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours
exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours
exceeding 2 hours F = Greater than 8 hours
[::] Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI and complete it separately for each process type and work area.

[:] Process type ....... - RE&@MTJ* "(‘AKPET PAD
WOIK @r@a «.uuvveienioerearossoaasasnnasasosnsanennnns 3- Lc(,r Prepuc 1z en
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed . Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
MOW._D orP. ‘ T RAALATECHS G A 25

lyse the fdllowing codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[::] Mark (X) this box if you attach a continuation sheet.
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Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question
and complete it separately for each process type and work area.

Process type ....... - RE’,‘;&Q’KETD fAQOET PAD
Work area ....veneiierennerennrnsannosnaanss N L-f_ PEELF&/LAMI!JATL',({
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed L Exposur Year
Category Exposed skin contact) Substance Per Day Exposed

M]R

lyse the fdllowing codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

*Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

]

Mark (X) this box if you attach a continuation sheet,
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i 9.06 Complete the following table for each work area identified in question 9.05, and for
3 each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI  and complete it separately for each process type and work area.
[_1 Process type ....... - R(—'—’ O3S '(\A RPE T PA‘h
Work area .i.vveiiiiiniiiiniinereenneenenenssorsnnnns (Q . A, LAG AT R.Y
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed L Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
A i — , i
G’x («e Sm”éﬂ. { T naba oo (J L& A 5@

lyse the fdllowing codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[::] Mark (X) this box if you attach a continuation sheet.
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9.07 For each labot category represented in question 9.06, indicate the 8-hour Time

cBI

Veighted Average (TVA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work
area.

Process type ....... D exao € SLA’S'TLLIQ ﬁL—".uL.’LETMNE %‘_C»A-V\
VOrk area .....eeceeecenvncenns Ceeretiatessanans [- F&AM Macus e

8-hour TVWA Exposure Level 15-Minute Peak Exposure Level

3 . .

Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m”, other-specify)
C'Heiv‘l. L\NL'CF%D‘:"L- < : 00(5 [k £ ‘DZ- P{:H.V\
[&Q’Q. SqEE@, L, 008 pprn L oz ppea
T(::( Hareao MG({» £ . 00 IQ{)N\ L . O 2 frfinn

Seperois {\e <, 008 np e Z-. L0 pom

i

[

Mark (X) this box if you attach a continuation sheet.
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9.07 For each labot category represented in question 9.06, indicate the 8-hour Time
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work
area.

cBI .

[:] Process type ....... e e 5(,.,«657oc.|f_ Pcumae—rﬂﬂufi i:c»wf\

Work area .....ccvevveenesececarsesssconcsenccnns 7 - Cuvr OFE Save

8-hour TV:} Exposure Level 15-Minute Peak Exposure Level
Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m”, other-specify)
stJ OP'&&NY&\’L /., 00S %)ow-'“\ L L 02 DDA

1} LY}
b(‘)sT. Spm} 010 L L 005 l&_g)m £ 02 pp e
’
[__] Mark (X) this box if you attach a continuation sheet.
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9.07 For each laboifcategory represented in question 9.06, indicate the 8-hour Time
Weighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and vork
area.

CBl - ]

[Z) Process type coovvee ¥ irvapi & OLAGSTN K 'Pbu_‘{ug(-;—rMNE FTorm
wOrk area s ss e v e vovrssrane LR R R N N N N I I ﬂg" C'AN‘TK\J

8-hour TVA Exposure Level 15-Minute Pgak Exposure Level
Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m”, other-specify)
N/ e
]
)
[_1 Mark (X) this box if you attach a continuation sheet.
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9.07 For each labok category represented in question 9.06, i’ndicate the 8-hour Time
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work

area.

CBI _

{ ] Process type ....... fiexam e SL;AOSTLLL 'R!-L.:{btﬂﬁ‘fﬂ-/\,qﬁ FTorm,
work A€ ..ccevsnsosscssssnnsssesrssacsas es s e "{"’ RAClQ%

8-hour TV? Exposure Level 15-Minute Peak Exposure Level

Labor Categor (ppm, mg/m", other-specify) _(ppm, mg/m’, other-specify)
m’/ N

[:] Mark (X) this box if you attach a continuation sheet.
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9.07 For each labot category represented in question 9.06, indicate the 8-hour Time
Veighted Average (TVWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and wvork
area.

CB1 -

[:] Process type ....... iexxp € SL-_Aﬁs—roc,L ﬁumze—rwwe | PN
"Ork BLEA s icacvssscctsvssvsssvsssssessasssencssae . 5’ R)Vll\j (/OAQFAA\,\QF’

8-hour TWA Exposure Level 15-Minute Peak Exposure Level
Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m”, other-specify)
{
[
[_] Mark (X) this box if you attach a continuation sheet.
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9.07

For each labok cateéory represented in question 9.06, indicate the 8-hour Time
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work
area.

Process type ...vess fiexee 5«3\6&7&!& ‘Rs...-mp_:_fﬁme i“—CAN\
VOrk Area .....eeeeeeeeccosesssssconncnnses T @ )f\ L AbyrAToR Y
8-hour TVA Exposure Leyel 15-Minute Pgak Exposure Pevel
Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m”, other-specify)
Q. A Suf’eﬂ. L . 00T P < .0z peen
)

[

Mark (X) this box if you attach a continuation sheet.
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9.07

For each labor category represented in question 9.06, indicate the 8-hour Time
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work
area.

Process type ....... Rgﬁp,wﬁ C.A(ZPFT PA'D

VWOIrK Qrea@ .vviiienneeeeceracensotsotsacenonnssnns \ - &iMDE 23 P{L‘i PALZP TGN
8-hour TWé Exposure Level 15-Minute Peak Exposure yevel

Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m , other-specify)

Pﬂb‘oi Suletirscr L 005 gon L, 62 lD\pM

MMMD Co. AL,UDS'QQM\ “~ :Dz,gfw»

[

]

Mark (X) this box if you attach a continuation sheet.
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9.07

For each labér category represented in question 9.06, indicate the 8-hour Time
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work
area.

Process type ....... RE&;, T _(_ ACPET PA‘I:;

Vork area .....c.cceuceeuas Cesesieesesesesenannas l - SC‘_ ZA P (] RALNDER
8-hour Twé Exposure Level 15-Minute Peak Exposure Level
Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m”, other-specify)

N/P(

Mark (X) this box if you attach a continuation sheet.
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9.07 For each labor category represented in question 9.06,E indicate the 8-hour Time
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work

area.
CBI }
[:] Process type ....... REPJ\LQ'D CAgﬁ:-r PA'D
Work @rea .....coeuvereveneecnnsncnsancnsnennsnn 3 - Le)(,- Pch"D\:\C'T';LG:J
8-hour TVA Exposure Level 15-Minute Peak Exposure Level
Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m , other-specify)
M%\LD Oﬁft 4. 009 %)‘Dw\ L .02 {)I‘DN\.

[:] Mark (X) this box if you attach a continuation sheet.
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For each labor category represented in question 9.06, indicate the 8-hour Time
Veighted Average (TVWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work

area.

Process type ....... RE&:QT) C.A(ZPPT P AD ,

Work area ....viieeveccensvosonssessvsenasaannas Lf - PEE,QE'Q' /LAMgN.Af¢,1
8-hour TVWA Exposure Level 15-Minute Peak Exposure Level

Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m”, other-specify)

N{/ pe

_

Mark (X) this box if you attach a continuation sheet.
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9.07 For each labor chtegory represented in question 9.06, indicate the 8-hour Time
VWeighted Average (TVWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work
area.

[ ] Process type ....... RE&:I)D Cagesr PA

D
Work area ..uveviiveveceoseceennssoncsnevsscvanns @ A‘ LA&()/Z.R‘-{bQY'

8-hour TV? Exposure Level 15-Minute Pgak Exposure Level
Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m”, other-specify)
&.A. Suberursen L o005 (Dlﬂm 4L ,02 Ppm

[:] Mark (X) this box if you attach a continuation sheet.
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PART B WORK PLACE MONITORING PROGRAM

9.08 If you monitor worker exposure to the listed substance, complete the following table.

CBI
(1]
Testing Number of Analyzed Number of
Work Frequency Samples Who L In-House Years Records
Sample/Test Area ID (per year) (per test) Samples (Y/N) Maintained
Personal breathing
zone
Ger(1e¥a§ wvork area %m_m&ghé 25 ), (,pmm,&,zgs A»UMATED \( \
air

Wipe samples

Adhesive patches

Blood samples

Urine samples

Respiratory samples

Allergy tests

Other (specify)

foionncy Fomied FombMmee | 3 N |

Other (specify)

Other (specify)

lUse the following codes to designate who takes the monitoring samples:

Plant industrial hygienist
Insurance carrier

OSHA consultant
Other (specify)

o w>
v n i n

[ )] Mark (X) this box if you attach a continuation sheet.
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9.09 For each sample type identified in question 9.08, describe the type of sampling and
CBI  analytical methodology used for each type of sample.

[::] Sample Type Sampling and Analytical Methodology
AT PP\PF&L C.HKMV\ATGG&AP{-&
pU\Lp/\crdkﬁ\} F)\M(;(_‘;et& L—U\M G- QAPHQT_T‘\/

9.10 TIf you conduct personal and/or ambient air monitoring for the listed substance,
specify the following information for each equipment type used.

Averaging
I ] Equipment Typel Detection Limit’ Manufacturer Time (hr) Model Number

P APER, CH{LGMP«’:OGﬂM’H D5 C ' I\J\'D A 100

Use the following codes to designate personal air monitoring equipment types:

Passive dosimeter

Detector tube

Charcoal filtration tube with pump
Other (specify)

the following codes to designate ambient air monitoring equipment types:

Q>
monono

Us

1

Stationary monitors located within work area
Stationary monitors located within facility
Stationary monitors located at plant boundary
Mobile monitoring equipment (specify)
Other (specify)

the following codes to designate detection limit units:

ppm
Fibers/cubic centimeter (f/cc)

Micrograms/cubic meter (u/m3)

H@I Gy mm
LI R | I TR |

~N

[
m

S

QW >
nown

[} Mark (X) this box if you attach a continuation sheet.
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9.11 If you conduct routine medical tests for monitoring the health effects of exposure to
the listed substance, specify the type and frequency of the tests.

CBL

. Frequency

[ ] Test Description (veekly, monthly, yearly, etc.)
P\ALMOM’A&\! u_—u\mcb Functzes | I/\:EAR.

[ 1 Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each

process type and work area.

CBI
[ ] Process type ....eeevuvee.n. ‘:Lf_x;,@x,_e S AT P@(,J. HRETHANE  Eomum,
WOFK Are@ ...veveenennennreerionssnnssneenns e eeieaaeaa 1-— FDAM M Ac uzwe
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:

Local exhaust | beroae |G%L A

General dilution

P
Z.

Other (specify)

Vessel emission controls N c { G

Mechanical loading or
packaging equipment fﬂ

Z.

Other (specify)

[::] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and vwork area.

[ ] Process type ....ceevevenens FLE)(IC)L_E SLanSTock P(;,L,%u.((e-rw‘ué Fonen

WOLK BI@E +vevvverevosssssonsosnasenocessosasassnonarnncnsas 2- Cur COre Sa s
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust h Befpe 1936 N

General dilution N N
Other (specify)
N N
Vessel emission controls N j\)
Mechanical loading or
packaging equipment N N
Other (specify) .
y X\

[:] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and work area.

CBI
[:] Process type .v.eeeeerenncces F(_.Ex;r,{b;,g Smﬁ}foop P(;L,-{u({,e-rmue Fc:-#w\
WOTK BI@8 +vvvvuvvsonnnnesosssssossnnnnnsnnneennnonsnnnnnnss - Copmaren
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:

Local exhaust Fﬂ A
General dilution hi[ﬂ;

Other (specify)

{
Vessel emission controls hu B
Mechanical loading or
packaging equipment W% x
[ ]

Other (specify)

[::] Mark (X) this box if you attach a continuation sheet.
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PART C [ENGINEERING CONTROLS

9.12

Describe the engineering controls that you use to reduce or eliminate worker exposure

to the listed substance.

Process type ....ceeeecceas

Work area ...cceeeevecsocnena

Engineering Controls

Ventilation:
Local exhaust
General dilution

Other (specify)

Photocopy this question and complete it separately for each
process type and work area.

Floaoe SLassTok PO(_:! URETHANE  Forem

................................. L“] - R AC ‘( <y
Used Year Upgraded Year
(Y/N) Installed (Y/N) Upgraded

e pore 450

Vessel emission controls

Mechanical loading or
packaging equipment

Other (specify)

(1]

Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each

process type and work area.

CBI
[ ] Process type .....vveeeceens FL—EX:L&L.E SLanstock POL,‘{ UReTAnE  Fomen
L2 3 - = J A - 6WJ WO AREALLSE
Year Upgraded Year
Engineering Controls Installed (Y/N) Upgraded

Used
(Y/N)
Ventilation: ,
Local exhaust b][ £
General dilution N/ A

Other (specify)

Vessel emission controls l\.H X
Mechanical loading or L
packaging equipment N | A

Other (specify)

[:] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTRPLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each

process type and work area.

CBI
[ ] Process type .........c.... . FL.E)(;[_C)L_E SLABSToCK. Pod URETHANE  Fora
Vork area ......... R P [, - {Qi A‘ LA(bcfZ;ocrofL'.‘
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust j Bepore 1G%6
General dilution N

Other (specify)

N

Vessel emission controls o
Mechanical loading or

packaging equipment yJ

Other (specify)

[:] Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

[] Process type ........ [igaere Scassrock [%b-{blﬂﬁ’ﬂ”ﬂr-’lf Fomen,

Vork area ............ Ceeeecnnasasaneeenns et sraaeaaaaa |- F()AM MALHﬁi\Jé
Reduction in Worker
Equipment or Process Modification Exposure Per Year (%)

Nede

[ 1 Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years

prior to the reporting year that have resulted in a reduction of worker exposure to'
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

[] Process type ........ [Freaeis Scaserock ﬁ)u(u)(E?H&JE Fone

Work area ......cccveeannnn Ceeecesesrereaae vevienenens 27 Cur OFe SAw
Reduction in Worker
Equipment or Process Modification Exposure Per Year (%)
NoWwE

[T 1 Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

CBI
[ ] Process type ........ EL.&\I@LE Smﬁs—mut Pm,-{u,(EvHA,JE Fori,
VOLK Bre8 ..eceesecccasconnannntssssssnssssssscssnssasnansas 3/ Gpt,q-m\\g
Reduction in Worker
Equipment or Process Modification Exposure Per Year (%)
A

[ ] Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

[T ] Process type ........ [rexzoue S{.AA'SToc.K- ﬁouwnewms Fore,

Work area ......eeceeeeee Ceeeeeenraaanns Ceeeeeeeeeniaae oo 4o Racies
Reduction in Worker
Equipment or Process Modification Exposure Per Year (%)
n\il/rx

[::] Mark (X) this box if you attach a continuation sheet.
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9.13

cB

Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to'
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

Process type ........ [FronaeLe  AfETock l%u{u&é‘meJE Fowme

Vork area .......ecceenenns Cereesttaeraratteaeas e L5 v 1 AR s se

Reduction in Worker
Equipment or Process Modification Exposure Per Year (%)

A
[

]

Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior' to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

[ ] Process type ........ FLau,aL__E_ Smés-mcx— ﬁ)u-{u;{E'VHArJE Foae

Work area ..... tesseciscesessananssaraans Cesetetceaaaaaes [9’&, A, Laseazeey
Reduction in Worker
Equipment or Process Modification Exposure Per Year (X)
New &

[::] Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type

and work area.

[ ] Process type ....c.... Fzgx;néLgf fiJAgsrocc_ fgLquéﬁmwmﬁf Foragn

Work area ..vvvoveeacecns G eeeeeaeanean e ceean

Equipment Types

Respirators

Safety goggles/glasses
Face shields

Coveralls

Bib aprons
Chemical-resistant gloves

Other (specify)

............ enee }-’ FOA#‘-\ I‘AACHIIJE

WVear or
Use
(Y/N)

bt

[ 1 Mark (X) this box if you attach a continuation

sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

CBI
[ ] Process type ........ Efj)(:rrf,LE SLAgssﬂ'oct_ ﬁg,\mgs-rwf | PN
103 of - o - A 2~ er O SADJ
Vear or
Use
Equipment Types (Y/N)
Respirators ‘Y
Safety goggles/glasses {
Face shields '\)
Coveralls PJ
Bib aprons l\J
Chemical-resistant gloves l\j
Other (specify)
[::] Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

cBI
[__] Process type ........ F(}Q(I%LE SLAﬁsTocr_ ﬁwuzéfwe Foven
WOTK BIBA vvvvvvveeneennenneesesaeessesonssosesssesusnansnnenss 2 CarTe
Vear or
Use
Equipment Types (Y/N)
Respirators

Safety goggles/glasses
Face shields

Coveralls

Bib aprons

Chemical-resistant gloves

BEFIRE

Other (specify)

[::] Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND {SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

CBI
[:] Process type ........ F[ﬂIéLE sz{s?’oc;t ﬁf_,\(ugstE FoAr-/\
L3 o - 3 o - ’“’ - RAUQ3
Vear or
Use
Equipment Types (Y/N)

Respirators

Safety goggles/glasses
Face shields

Coveralls

Bib aprons

Chemical-resistant gloves .

b

Other (specify)

[ ] Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed

substance. Photocopy this question and complete it separately for each process type
and work area.

CBI
[_] Process type ........ FL&(I&&LE SaesTock ﬁm‘mzﬁ'rwe Fornn
WOLK @rea ...iuiiuiineeneneensnsnsasoasonnnsonensentaneonnnsnsns - BWJ [L),qﬂf[;,;(,ge
Vear or
Use
Equipment Types (Y/N)

Respirators

Safety goggles/glasses
Face shields

Coveralls

Bib aprons

FEFFFE]

Chemical-resistant gloves .

Other (specify)

[ 1 Mark (X) this box if you attach a continuation sheet.
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t PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

cBI
[_] Process type ........ E{Q‘(I%LE SaesToce i@wuzsfwg Fovtrn
L3 - Y o - éy’ ) NTOL
WVear or
Use
Equipment Types (Y/N)
1
Respirators Y
Safety goggles/glasses f
Face shields *J
Coveralls PJ

Bib aprons b&

2 _ 3 V
Chemical-resistant gloves s

Other (specify)

[ ] Mark (X) this box if you attach a continuation sheet.
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9.15 If workers use respirators when working with the listed substance, specify for each
process type, the work areas where the respirators are used, the type of
respirators used, the average usage, whether or not the respirators were fit
tested, and the type and frequency of the fit tests. Photocopy this question and
complete it separately for each process type.

cBI
[__] Process type ......... V, EXTBLE S pBarncid, ()ﬁm'u RETHANT _ [ompn
Fit Frequency of
Work Respirator Averag Tested Type of , Fit Tests
Area Type Usage (Y/N) Fit Test (per year)
I ( é@'i'EIDG = Qﬁgngdii A \‘j & L l
2 Caerernie A Y QL |

() CARTRIDLE A Y QL [

Use the following codes to designate average usage:

A = Daily

B = WVeekly

C = Monthly

D = Once a year '
E = Other (specify)

Use the following codes to designate the type of fit test:

Qualitative
Quantitative

o
c
"

[ 1 Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12

Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and work area.

Process type .c.cveeeesesass ﬁZELGHSuJT) (11HQPEﬂ' E&¥f>
WOLK @I@A tuvvuvunrnnsooeranssnnoanronnsesnsssensnsnennssnsns l-‘ &iMDE,{L PR&?A({AmD,J
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust h’
General dilution Fj

Other (specify)

Mechanical loading or

Vessel emission controls '¥ ﬁgFD“51Q%@
packaging equipment Vj

Other (specify)

[

_

Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and work area.

CBI
[ ] Process type ...oeeeeeeeens. ﬁfﬁmkﬁ) CA—KP&T PAD
VWOTK BT viiverevnnennnunosecsstoososesntnnsnsnnnosssnnnnes 'Z*"SC@;\Q GKIMDE&__
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust PI
General dilution *j A

Other (specify)

Vessel emission controls

Mechanical loading or
packaging equipment

t

Other (specify)

l:] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and work area.

CBI
[ ] Process type ..o.cevecencooss QE@)UM’D aA'RPE’I‘ QAJD
WOrK @rea .....ivevrerneonnnernoccacocancasanssnsonssunaenns 3-Log fﬂ,(’jbu_c‘-r:[o‘rj
Used Year Upgraded Year
Engineering Controls {(Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust N
General dilution l\J

Other (specify)

Vessel emission controls M

Mechanical loading or

packaging equipment }J

Other (specify)

[ ] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12

Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each

process type and work area.

Process type .eeeeeeees ceee @‘660 D CARP&" PA’D
Vork area ........ e et e s eanacanessatesenssentnnt e et coceanneas "f-’ PEF(‘ E(L,/LAMr NATER
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust MZ AY
General dilution I\J Z.Q;

Other (specify)

Vessel emission controls hjlgg
Mechanical loading or j
packaging equipment EJI!PQ
: 4

Other (specify)

_1

Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and work area.

CBI
[T ] Process type «oeeeeeveveeen. ﬁﬁ@m\ﬁ) C.AKPE/;' pﬁr_D
WOLK @I@8 tourvueanvnsooenssenersonnnneceonasessoonnaeaeenss 5- a‘ A Lapsracsny
Used Year Upgraded Year
Engineering Controls (Y/N) Installed {Y/N) Upgraded
Ventilation:
Local exhaust ‘( !ﬁgfgﬂg l%ﬁy
General dilution wj

Other (specify)

Vessel emission controls

Mechanical loading or
packaging equipment

Other (specify)

= }a |11

[] Mark (X) this box if you attach a continuation sheet.
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9.13

Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.
A B
Process type ..... vee K‘F@DND LAiﬁ\PﬁT ("AD
WOork @rea ....cossscecisscasannancanns Ceeeerrateaeaanaenna I~ e P - OARATLON
Reduction in Worker
Equipment or Process Modification Exposure Per Year (%)
New  Devpce Towe 0O

]

Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of vorker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

] Process type ....... . Kf&ND CJ\K\QE.‘I pAD

VOIK Area ....c.ccveenssssansncccsscasssassoasssscsanannns 2= Sc,AL\P G,Q:: NDE 2,

Reduction in Worker
Equipment or Process Modification Exposure Per Year (X)

w/f*

l::] Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years !
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

CBI -
[ ] Process type ........ ﬂ{@o“‘o CAK\"E‘( pA—O
Work @rea .....ccceeoeccnccecssosoncscncsassccasencannsons A- Lo(}- R-"LD'Dmc'rzo:J
Reduction in Vorker
Equipment or Process Modification Exposure Per Year (X)
Npn &

[ ] Mark (X) this box if you attach a continuation sheet.

99 R -3




9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of wvorker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

[] Process type ..... K‘F R D CA/’\(}E? pAD ;

VOIrK @rea .....ciiieeeeesnnnceccsccsoressasssssovnnaannns Y- ?EELEK | | ApAL niATeR

Reduction in Worker
Equipment or Process Modification Exposure Per Year (%)

N /A
/

[ ] Mark (X) this box if you attach a continuation sheet.
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9.13

Describe all equipment or process nodificatiogs you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

Process type ....... . K‘F RO CA@()E‘I pAD
WOLK @rea .....eeeceeeocncsnnsaossnssssssansscasanssnancaas 5- Qt A . LA&;nATMr‘
Reduction in Vorker
Equipment or Process Modification Exposure Per Year (X)

'\jbldé

]

Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14

cBI

Describe the personal protective and safety equipment that

your workers wear or use

in each work area in order to reduce or eliminate their exposure to the listed

substance.
and work area.

Photocopy this question and complete it separately for each process type

Process type ........ &&iﬁhﬂID (7A£FE7’ f%hED
Vork area ..... C et e iieeesiseseaeeasaseaesaaansanreaan Craeseaas ]-«f)_f,\,b,_:_a pﬂERﬂMﬂng
Vear or
Use
Equipment Types (Y/N)
Respirators hJ
Safety goggles/glasses Y

Face shields

Coveralls

Bib aprons
Chemical-resistant gloves .

Other (specity)

]

Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

CBI
[:] Process type ........ QE(’),-’,JD [LA(PE’[ PAD
LT o - 0 - 2 SC,(J_&P ﬁ’iL\'.NDt&
Vear or
Use
Equipment Types (Y/N)
Respirators bJ
"
\/
Safety goggles/glasses i
Face shields N A

Coveralls

Bib aprons

i

P
P

Chemical-resistant gloves ¢

Other (specify)

[Z_] Mark (X) this box if you attach a continuation sheet.
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| PART D PERSONAL PROTECTIVE AND}SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
| substance. Photocopy this question and complete it separately for each process type
and work area.

CBI
[:] Process type ........ Qgﬁhwb [)j\gpf—r PAD
WOTK Brea ......ciiiiiieresnsansaonsnnsassssnsesssoscsenansnnnns ;3’ LooffkbauLTIQAz
Vear or
Use
Equipment Types (Y/N)
Respirators

N
Safety goggles/glasses I
Face shields IJ
Coveralls pJ
Bib aprons hj

N

Chemical-resistant gloves #

Other (specify)

[ ] Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

CBI
[ ] Process type ........ Qﬁfmwb ()_Aﬂﬁf{ PAD A
L 1] o - of Y- L - ﬂg - o8,
Vear or
Use
Equipment Types (Y/N)

Respirators

Safety goggles/glasses
Face shields
Coveralls

Bib aprons

Chemical-resistant gloves #

b

Other (specify)

[::l Mark (X) this box if you attach a continuation sheet.

10004




PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

CBI
[:] Process type ........ Qﬁﬁhwb pjk&f’f’f PAD
L, (3 3 Q- ¥ o -T- Y S-’ @ A , !,A@d@ﬁ'fc‘ﬂ‘/
Vear or
Use
Equipment Types (Y/N)

Respirators

Safety goggles/glasses
Face shields
Coveralls

Bib aprons

PR

Chemical-resistant gloves ¢

Other (specify)

[ ] Mark (X) this box if you attach a continuation sheet.
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9.15 If workers use respirators when working with the listed substance, specify for each
process type, the work areas where the respirators are used, the type of
respirators used, the average usage, whether or not the respirators were fit
tested, and the type and frequency of the fit tests. Photocopy this question and
complete it separately for each process type.

CBI
[ 1 Process type ......... QE oD CAQP&"L_ PA'D
Fit Frequency of
Vork Respirator Averagf Tested Type of ) Fit Tests
Area Type Usage (Y/N) Fit Test (per year)
S LARTAIDLE & Y AL |

Use the following codes to designate average usage:

Daily

Veekly

Monthly

Once a year
Other (specify)

HOQ W
o n

Use the following codes to designate the type of fit test:

QL
QT

Qualitative
Quantitative

[ ] Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES

9,19 Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this

CBI  question and complete it separately for each process type and vork area.

] ‘
Process type ...... (,?‘:L,&m'_g\u: guﬁ SSTOC KL Po LY AR ETHRARE ‘;-_DA.«N
Work area ......ocouvnns e e e - Fosn  Macurme
| RE‘B"TKLLTE'\\ ENTRAMNCE To TANEKE AR A Fohva  mMalHdTINT

1 . - . e - -
2 Wagmre SLEND ReEQuwz fx~(¢ (robGLES AvDS ResPLRPpToRS

D, Memrregraoc PRecTzcES

e Warred THT Cors RO Protaawvn

9.20 Indicate (X) how often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... \ F_L.E,X:L&LE :)L,A AT K p&y’ GWHETHANE ?cﬁ\ N

WOTK Gre@ «ivevreenrsneonensoatassocsncasonsnsns | — (‘—ILM MA CHT U E
Less Than 1-2 Times 3-4 Times More Than 4

Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day

Sweeping X

Vacuuming e

Water flushing of floors A

Other (specify)

[ ] Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES !

9.19 Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this

CBI question and complete it separately for each process type and work area.

]
Process type ...... (FLEX’L(\LQ SM&S‘FOC/K Pouuneﬂmwe goAv'\
WOEK GBI «vvvveosonennnnennnnseennssononenseesssosenenes 2= Cur OFF  SAwW
WeReTren DT ComTRec Pasceam

9.20 Indicate (X) hov often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... Fueszace Seanstecie %uuaéﬂiﬁwﬁ Form

Vork area ..... ettt ettt e 7z - CWT oFF SAM
Less Than 1-2 Times 3-4 Times More Than 4

Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day

Sweeping

Vacuuming

Water flushing of floors

Other (specify)

[::] Mark (X) this box if you attach a continuation sheet.

105 2.




PART E WORK PRACTICES

9.19 Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this

CBI question and complete it separately for each process type and work area.

Process type ...... FLE.)('L(\L_F S(,ACDSTDCV\ Poumna-rmwe FDAI"\

Work area .....ccoeevennennsnns Ceeeeeaan S e C)‘AMT{(\{'

n/a
/

9.20 Indicate (X) how often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... F\,«QS{"‘C&LF SL_A(SS“T'M,( PDLY-APE’FMM’i Comn

Work area .....vvviviiiiiinnnnennncnnss L%«—« (’;AM'T&‘“{
Less Than 1-2 Times 3-4 Times More Than 4

Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping \’/4\

|
Vacuuming l\] AN
Water flushing of floors M{ R

/

Other (specify)

[ ] Mark (X) this box if you attach a continuation sheet.
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i PART E WORK PRACTICES

9.19 Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this

CBI question and complete it separately for each process type and work area.

Process type ...... FLEXIC;L—E SML‘B‘TOCK Pouo\nermue Foam

WOork area .vvoiveciiieecsenntenossnnnannnnnass 4— KACKS

¥

N’/m

9.20 Indicate (X) how often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... Fbéx* e QMWSTOUL Pou‘ URETHAW E fFeam
WOork area ......cevviinennnncnonnncnane L}’ KAQK’_S

Less Than 1-2 Times 3-4 Times More Than 4
Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sveeping I\}/A’
Vacuuming I\l//ﬂ,
Water flushing of floors N ;/P\

Other (specify)

[:] Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES !

9.19

Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this
question and complete it separately for each process type and work area.

Process type ...... FL«EX’I.(\L_F S(,A BOTOCK, PO X URETHANE pDAi"\

Work area ......... Crteerreeseet e, Cerserriaere vees 5- fbu\u wAﬂeﬂCMS;

9.20

Indicate (X) hov often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... FLE—X"L’(’)LE gbm’%‘ﬁouc_ QO'\:% URETHANE cDAM
Work area ......cvvvvvvvncenns Ceeeee e S- F)u\.d thEHGL\_SE
Less Than 1-2 Times 3-4 Times More Than 4

Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping A
Vacuuming \\1 /A

]
Water flushing of floors Y\} bY¢

Other (specify)

1

Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES :

9.19

Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this
question and complete it separately for each process type and work area.

Process type ...... (FLExI(SLé_ Su"[s‘frock Poume:m/we F—ko\

Work area ............... Certieeiiieeaaaeaaann ceesraaeen . 6*’ [Q‘ A Lacnsacagy

o Wierre Tt Cam'(\gm_ Procramm

L. Cz OEGELES DD P\F <0 patois Reputeed

3. SEPE LATE, (‘u; M AL Laa

9.20

Indicate (X) how often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... \-:L_Q'Js:\'—fbtﬁ QL_A"SS'TL‘UQ P()LH.’ WAETILANT toAM

Vork area .......... C;- O‘ [A‘ LA@M:\Tom

Less Than 1-2 Times 3-4 Times More Than 4
Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping A
Vacuuming t\_}/p\-
[
Water flushing of floors L\/R

{
Other (specify)

[

]

Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES i

9.19

Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this
question and complete it separately for each process type and work area.

Process type ...... (\)Fﬁc ) C,AKPE.T PJJ{ D

WOrK @re€a .i.veevuiveeesnostossracsassscasaaanssanannans |— ())TM“DE_IL p,g&fﬂm-ﬁc,\l
L — (D C.(“l\& TRDL oG Ko
2.~ (epewes  Reguzres

9.20 Indicate (X) how often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... Kﬁt’)t}m“h O,A&PE—( ’ ’PAD
Work area ....viveenecccanans Cecteetceereatnnnaa \~ ‘(S_m-gk& PILEPA{LA‘TI&UJ
Less Than 1-2 Times 3-4 Times More Than 4
Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping X
Vacuuming N /D\
Water flushing of floors N “\
/
Other (specify)
[:] Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES 1

9.19 Describe all of the work practices and administrative controls used to reduce or

CBI

eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this
question and complete it separately for each process type and work area.

Process type ...... QFF)C N D C,AKPE.‘T’ PAD

Work area ...vvienenneneneeerenoesetieneeeeeenroniaaennns - SC RAL G Ry JDE R

b Gocsies  Repuaeeo

9.20

Indicate (X) how often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... Qﬁ(’)ﬁ“b {,,AR pe* \.DA'U
Work area ......ciiiiiiiiiiienieniiienterienans 7,“ ,S;(U\p G {1 DER
Less Than 1-2 Times 3-4 Times More Than 4

Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping M/P‘
Vacuuming N

/
Water flushing of floors N [\

-

Other (specify)

Mark (X) this box if you attach a continuation sheet.
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PART E VORK PRACTICES i

9.19 Describe all of the work practices and administrative controls used to reduce or

Q
s -]
—

pamay

|

eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this
question and complete it separately for each process type and work area.

Process type ...... chm‘b Coareer  Fon

Vork area .v.o.ooeeeesnnnnes T 3‘ Lo[, PR oD MC‘(I—OI\)

\.  Gowoees ReouzdEn

9.20 Indicate (X) hov often you perform each housekeeping task used to clean up routine

leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... R’(f bowid CA&P'ET (-‘Olﬂéb
WOrK Brea ..viitiiiiineenneeeesnsocenccacnoosons 75‘ Lb(y Pﬂ o'buc_«(im:)

Less Than 1-2 Times 3-4 Times More Than 4
Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping X
Vacuuming M/P\

/

Water flushing of floors N ’&

Other (specify)

[

Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES

9.19

Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with varning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this
question and complete it separately for each process type and work area.

Process type ...... ‘Q?F)C.NCD CAKPE.‘T’ PAD .
Work area ......... Ceeserecettatesrteerrteatetaatnantaann ﬁ!, pgg(f@ /L,AM:.MRT‘M

\, Gotor Les Reurren

9.20

Indicate (X) how often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... RF&;N’D CA&DE‘:T ?A—D f

WOrK area ....iciieininienenecranccecsonrnnanans 1—!* P&LQQ_‘/LAWWQRTQ&
Less Than 1-2 Times 3-4 Times More Than 4

Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day

Sweeping N [Ps

Vacuuming \\.) Il [

Water flushing of floors !\) //P‘

Other (specify)

(]

Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES !

9.19 Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide vorker training programs, etc.). Photocopy this

CBI question and complete it separately for each process type and work area.

Process type ...... IQFP)G N D CARPET’ PAD

WOrk @rea .......civiiiiineennsronnencnnnnnanscnnonnannsa, 5- C Laee .

’ . W ey rren ToT QDNTRN P/Z 6 GRAM,

2. P* O~ £5 AT R?%P’Laﬂ"ru»’k \Q(— CHNT RED
3: SE.PE.(LKT\'- G HE pAT (A L—Ai’)

9.20 Indicate (X) how often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... RQ(’)@ND (\Af&@"éf PAD

WOrk area ......oiviiiiiiiininnnnnnnenenceiennnnas 5- O A La v A Tt Y
Less Than 1-2 Times 3-4 Times More Than 4

Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day

Sweeping N

Vacuuming l\\J[} A

Vater flushing of floors \0/0\

Other (specify)

[C_] Mark (X) this box if you attach a continuation sheet.
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9.21 Do you have a written medical action plan for responding to routine or emergency
exposure to the listed substance?

Routine exposure
) (1T it es s era e S aee e e seesaaaaes B |

L ceserrssrsensensens Cheeetetieseaas Phiverersvensras (i)

Emergency exposure

If yes, where are copies of the plan maintained?

Routine exposure:

Emergency exposure: S A FPERNTLSEES DD SAF et~ C_Dc AOr i ATe &

9.22 Do you have a written leak and spill cleanup plan that addresses the listed
substance? Circle the appropriate response.

=7 Ceseaets et eser e Ceeer s et areracanaens (1)

If yes, where are copies of the plan maintained? f;quau¢5eis AR SAFETY CﬁthINmWEK

Has this plan been coordinated with state or local government response organizations?
Circle the appropriate response.

Yes ittt ittt ittt Ceeeret it e e e eseneesaesasstenenaas P |

9.23 VWho is responsible for monitoring worker safety at your facility? Circle the
appropriate response.

Plant safety specialist ....uiiiiiiiniiniietietnosseeaanoeeaaaaaaaesssanaannaasasnans 1
INSUrance Carrier ...iiieiieeiuentroirnsesnerronsoanannanananess ettt ieess e 2
OSHA consultant ..........cc00.. Cieerreenaerr e Ch et iresia e ceetsieeasenes 3
Other (specify) Teiidmiche  Maubled ... e (&

[ ] Mark (X) this box if you attach a continuation sheet.
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9.24 VWho is responsible for safety and health training at your facility? Circle the
appropriate response.

Plant safety specialist ...ceeiiniiiiiiiiiiniinerineerionronsrnnnennnsns crreeee . O
Insurance Carrier ........eeeeeeenanes reseeeave i eeeraneae et e it ettt 2
OSHA cOnSULtAnt ... vitetiiiiinseaeeosonsseanssossoonnsosronannanne e ceeee 3
Other (specify) PLP\MT MP«MAG—‘E& it ese et @

9.25 Vho is responsible for the medical program at your facility? Circle the appropriate

response.
Plant physician ........cvvunun e retrear e e eeenean Ceeeets et 1
Consulting phySician .eueeiiiee it iiiineiieeeineeeoonesessosseeaeasoassosssnsnanssssnnns (:)
Plant nurse .......evvus. Ceaaa C et e s e aae s s aas ettt et e e aaenaasans 3
Consulting NUESE ... vevneevnrnvnnoensonnnss e tese e et ec e Ceeeaeen veees b
Other (specify) L&LXMP*’PJ Qé‘:cmkﬁ& PAAMAGE A errreesreasnanes .......@

[ 1 Mark (X) this box if you attach a continuation sheet.
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SECTION 10 ENVIRONMENTAL RELEASE

General Instructions:

Complete Part E (questions 10.23-10.35) for each non-routine release involving the listed
substance that occurred during the reporting year. Report on all releases that are equal
to or greater than the listed substance’s reportable quantity value, RQ, unless the release
is federally permitted as defined in 42 U.S.C. 9601, or is specifically excluded under the
definition of release as defined in 40 CFR 302.3(22). Reportable quantities are codified
in 40 CFR Part 302. If the listed substance is not a hazardous substance under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and,
thus, does not have an RQ, then report releases that exceed 2,270 kg. If such a substance
howvever, is designated as a CERCLA hazardous substance, then report those releases that are
equal to or greater than the RQ. The facility may have answered these questions or similar
questions under the Agency’s Accidental Release Information Program and may already have
this information readily available. Assign a number to each release and use this number
throughout this part to identify the release. Releases over more than a 24-hour period are
not single releases, i.e., the release of a chemical substance equal to or greater than an
RQ must be reported as a separate release for each 24-hour period the release exceeds the
RO.

For questions 10.25-10.35, answer the questions for each release identified in question
10.23. Photocopy these questions and complete them separately for each release.

PART A GENERAL INFORMATION

10.01 VWhere is your facility located? Circle all appropriate responses.

CBI

[ ] Industrial Erea «.eeeeeieeesennnnnneeceeeeanennnannannnns et e ee e (E)
Urban area ...... Sewarerersrateseestaareasenan S e i eraaae et e (j)
Residential area .......... Crii e ettt ae ettt ettt en et 3
Agricultural area ............. et e et et e et ettt 4
Rural area ...... ettt s et ettt ettt et e reeste e 5
Adjacent to a park Or a recreational Area .....iveeiieeneeeenoneeeanoreonneennnsald (E)
Within 1 mile of a navigable waterway ...............coouu.. ettt @
Within 1 mile of a school, university, hospital, or nursing home facility ........ 8
Within 1 mile of a non-navigable waterway .......cevvevven Ch e eeietieeieaareseees 9
Other (specify) eaeaaae et e e eeee e O 1 0]

[ ] Mark (X) this box if you attach a continuation sheet.
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10.02 Specify the exact location of your facility (from central point where process unit
is located) in terms of latitude and longitude or Universal Transverse Mercader
(UTM) coordinates.

LatitUde «ovevvnnnnnnnnnnneneoeeeeeeeeeeennnnnnnenns 035 ° 0S5 ¢ 4 "
LONgitUde t'iviniutiereneeennrnoneenuonssnnaennaeens 0%s5 ° \S + 53 »
UTM coordinates ............ Zone , Northing , Easting

10.03 1If you monitor meteorological conditions in the vicinity of your facility, provide
the following information.

. A .
Average annual precipitation ......ciiiiiiieicnennnn N/ inches/year

Predominant wind direction ......eveeeveenncennncess

10.04 Indicate the depth to groundwater below your facility. rJ/I’*

Depth to groundwater ........ciiviienivenncancnannss meters

10.05 For each on-site activity listed, indicate (Y/N/NA) all routine releases of the
listed substance to the environment. (Refer to the instructions for a definition of
CBI Y, N, and NA.)

(1 Environmental Release
On-Site Activity Air Vater Land
Manufacturing M/A I\}/Pv N /P\
r 1]
Importing T\{/P& N /P\ M{/R
1 i ]
Processing \{ N N
Othervise used N / A f\)/pc M/A
f [
Product or residual storage ‘( (\] l\)
Disposal ?\]/A !\3/ A “}/A
T It [\/)/
Transport I\S/{l [\ /Il y P
!

[_____] Mark (X) this box if you attach a continuation sheet.
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10.06 Provide the following information for the listed substance and specify the level
of precision for each item. (Refer to the instructions for further explanation and

an example.)

cBI
[ ]
Quantity discharged to the air ............... “0% kg/yr + JO %
Quantity discharged in wastevaters ........ .o T kg/yr + 4
Quantity managed as other waste in on-site
treatment, storage, or disposal units ........ s kg/yr = b4
*; Quantity managed as other waste in off-site -~
treatment, storage, or disposal units ........ <\ % kg/yr + j0O %

¥ NerE | Nom - Roatin®  GENERATED  wWASTE  MAY  OLewrn A3 A e
&

N . i . PR -
Dauwm Wuanastzty OWwE YEAR AN T RECeLHR THE

FoLtowmone YEAZ.

[:] Mark (X) this box if you attach a continuation sheet.
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10.08 Describe the control technologies used to minimize release of the listed substance
for each process stream containing the listed substance as identified in your
process block or residual treatment block flow diagram(s). Photocopy this question

CBI and complete it separately for each process type.
[:] Process type ...... {'i_; AT O E SLA&STD(JL Pnumtemmuc’; Eenrn
Stream ID Code Control Technology Percent Efficiency

1K ]Q; 1T Ducepiow iznes T CoinvRee RE(EASE

3"2- Mkwum CnwTroe PE FLosd pspaws

[ 1 Mark (X) this box if you attach a continuation sheet.
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10.08 Describe the control technologies used to minimize release of the listed substance
' for each process stream containing the listed substance as identified in your
process block or residual treatment block flow diagram(s). Photocopy this question

CBI and complete it separately for each process type.
[ ] Process type ...... Rebmqo QARP&*\’ PAD
Stream ID Code Control Technology Percent Efficiency
30 Waste Feam  Recvei €D >%0 Z
7 Q VEuT Steam  To Pranr Meuw

{1 Mark (X) this box if you attach a continuation sheet.
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PART B RELEASE TO AIR

10.09 Point Source Emissions -- Identify each emission point source containing the listed
substance in terms of a Stream ID Code as identified in your process block or
CBI residual treatment block flow diagram(s), and provide a description of each point

source. Do not include rav material and product storage vents, or fugitive emission
L1 sources (e.g., equipment leaks). Photocopy this question and complete it separately
for each process type.

Process type ...... F(x:xf,{—'ai = S L ARSTOC K POw{’ URETHANE Foam

Point Source

ID Code Description of Emission Point Source
720723 [0 vermmae Staces 30 1o 35 Hreod
730 D WALL FANS AT RACK  SYSTEM

[ ] Mark (X) this box if you attach a continuation sheet.
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PART B RELEASE TO AIR

10.09 Point Source Emissions -- Identify each emission point source containing the listed
substance in terms of a Stream ID Code as identified in your process block or
CBI residual treatment block flow diagram(s), and provide a description of each point

source. Do not include raw material and product storage vents, or fugitive emission
[ 1 sources (e.g., equipment leaks). Photocopy this question and complete it separately
for each process type.

Process type ...... RE(SO [ e C_ARPET pA'D
Point Source
ID Code Description of Emission Point Source
7:2(;2 DTEAM NEWTED  To CURTAINED AREA TpHNIDE PAWT

[::] Mark (X) this box if you attach a continuation sheet.
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[

-199Ys uorjeNUIIUOD B ydelle nok JT xoq SIYl (X) NIel

10.10 Bmission Characteristics - - Characterize the emissions for each Point Source ID Code identified in question
10.09 by completing the following table.

__ Point Masimum Emission Emission
[ ] Source Average s , Average Emission Rate Rate
D Physic?l Emissions  Frequency Duration Enissign Rate Frequency  Duration
Code  State (kg/day) (days/yr) (min/day) Factor (kg/min) (events/yr) (min/event)
CH I v Ll.p 250 [3C  .poaoy 1 006 250 1Se
130 Vv <) 0 25D [BC_ _e0ees L ppk 250 (B0

Tlio \/ < LL.0 250 1330 .pepeS o000 7 LS5O (530

‘Use the following codes to designate physical state at the point of release:
G = Gas; V = Vapor; P = Particulate; A = Aerosol; O = Other (specify)

2Frequency of emission at any level of emission

*Duration of emission at any level of emission

4Average Fmission Factor — Provide estimated (+ 25 percent) emission factor (kg of emission per kg of
production of listed substance)




10.11 Stack Parameters -- Identify the stack parameters for each Point Source ID Code
identified in question 10.09 by completing the following table.
CBI
[] Stack
Point Inner Emission
Source Diameter Exhaust Exit
ID Stack (at outlet) Temperature Velocity Building L Building2 Vent
Code Height(m) (m) (°C) (m/sec) Height(m)" Width(m) Type
T | L 23 W K Lo 200 H
730 _ ¢ 2 23 uk ¢ _zeo _ #
il 5 '\’/ al M/ d{/& LO 200 M/A

1Height of attached or adjacent building

*Width of attached or adjacent building

*Use the following codes to designate vent type:

Horizontal
Vertical

H
v

nn

[::] Mark (X) this box if you attach a continuation sheet.
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10.12 If the listed substance is emitted in particulate form, indicate the particle size
distribution for each Point Source ID Code identified in question 10.09.
Photocopy this question and complete it separately for each emission point source.

T Point source ID €O +ivvvrrnnnrerrnnnnieeeennnnneenenns ﬁ\}/él<
+

% precision)

Size Range (microns) Mass Fraction (X
<1 P\}/65<

1 to < 10

v

v

10 to < 30

v

30 to < 50

50 to < 100

v

100 to < 500

v

> 500

Total = 100%

[ 1 Mark (X) this box if you attach a continuation sheet.
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PART C FUGITIVE EMISSIONS

10.13 Equipment Leaks -- Complete the following table by providing the number of equipment

cB

10.13

types listed which are exposed to the listed substance and which are in service
according to the specified weight percent of the listed substance passing through
the component. Do this for each process type identified in your process block or
residual treatment block flow diagram(s). Do not include equipment types that are
not exposed to the listed substance. If this is a batch or intermittently operated
process, give an overall percentage of time per year that the process type is
exposed to the listed substance. Photocopy this question and complete it separately
for each process type.

Process type ..... Flexzaie  Swnasoce  Rvunsraams  fopen

Percentage of time per year that the listed substance is exposed to this process
type «.... et eeiesaee e Cerecrecasaeaes et ceeeees 94 %

Number of Components in Service by Weight Percent
of Listed Substance in Process Stream
Less Greater
Equipment Type than 5% 5-10%  11-25%  26-75%  76-99%  than 99%

Pump seals’

Packed

Mechanical

Double mechanical’ R 3
Compressor seals’
Flanges 7
Valves

3
Gas

Liquid _11_
Pressure relief devices®
(Gas or vapor only)

Sample connections

Gas

Liquid

Open-ended lines®
(e.g., purge, vent)

Gas _ }

'List the number of pump and compressor seals, rather than the number of pumps or
compressors

continued on next page

[]

Mark (X) this box if you attach a continuation sheet.
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- PART C FUGITIVE EMISSIONS

10.13 Equipment Leaks -- Complete the following table by providing the number of equipment
types listed which are exposed to the listed substance and which are in service
according to the specified weight percent of the listed substance passing through
the component. Do this for each process type identified in your process block or
residual treatment block flow diagram(s). Do not include equipment types that are
not exposed to the listed substance. If this is a batch or intermittently operated
process, give an overall percentage of time per year that the process type is
exposed to the listed substance. Photocopy this question and complete it separately

CBI for each process type.

[ 1] Process type ..... QET\@@D AR OE T PA )
Percentage of time per year that the listed substance is exposed to this process

L84 o - Ceeearecr e Ceeeas vttt 4

Number of Components in Service by Weight Percent
of Listed Substance in Process Stream

Less Greater

Equipment Type than 5% 5-10%  11-25%  26-75% 76-99%  than 99%
Pump seals!

Packed

Mechanical

Double mechanical? B |}
Compressor seals’
Flanges '
Valves

Gas’

Liquid | . A
Pressure relief devices®

(Gas or vapor only)
Sample connections

Gas

Liquid
Open-ended lines’

(e.g., purge, vent)

Gas {

'List the number of pump and compressor seals, rather than the number of pumps or
COmMpressors

10.13  continued on next page

[__] Mark (X) this box if you attach a continuation sheet.
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10.13

(continued)

21f double mechanical seals are operated with the barrier (B) fluid at a pressure
greater than the pump stuffing box pressure and/or equipped with a sensor (S) that
will detect failure of the seal system, the barrier fluid system, or both, indicate

wvith a "B" and/or an "S", respectively
Conditions existing in the valve during normal operation

4Report all pressure relief devices in service, including those equipped with
control devices

®Lines closed during normal operation that would be used during maintenance
operations

10.14

cBI

Pressure Relief Devices with Controls -~ Complete the following table for those
pressure relief devices identified in 10.13 to indicate which pressure relief
devices in service are controlled. If a pressure relief device is not controlled,
enter "None" under column c.

a. b. c. d.
Number of Percent Chemigal Estimated
Pressure Relief Devices in Vessel Control Device Control Efficiency

.r\///A

'Refer to the table in question 10.13 and record the percent range given under the
heading entitled "Number of Components in Service by Weight Percent of Listed
Substance" (e.g., <5%, 5-10%, 11-25%, etc.)

’The EPA assigns a control efficiency of 100 percent for equipment leaks controlled
with rupture discs under normal operating conditions. The EPA assigns a control
efficiency of 98 percent for emissions routed to a flare under normal operating
conditions

(1

Mark (X) this box if you attach a continuation sheet.
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10.15 Equipment Leak Detection -- If a formal leak detection and repair program is in
place, complete the following table regarding those leak detection and repair
procedures. Photocopy this question and complete it separately for each process

type.
CBI
[::] ProCeSS LYPE v teuineeenreetoneenorosssnnnnssnnns = ;’,S- it Yoir URETHANE Fomin
Leak Detection
Concentratign
(ppm or mg/m”) Frequency Repairs Repairs
Measured at of Leak Initiated Completed
Inches Detection Detection (days after (days after
Equipment Type from Source Device (per year) detection) initiated)

Pump seals

Packed f&/ﬁg

{

Mechanical

Double mechanical

Compressor seals

Flanges

Valves

Gas

Liquid

Pressure relief
devices (gas
or vapor only)

Sample connections

Gas

Liquid

Open-ended lines

Gas

'Use the following codes to designate detection device:

POVA = Portable organic vapor analyzer
FPM = Fixed point monitoring
0 = Other (specify)

FD.QMAL LEAK DerecrTon (oo To &8 CompcsTed 1770

{ 1 Mark (X) this box if you attach a continuation sheet.
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10.15 .Equipment Leak Detection -- If a formal leak detection and repair program is in
‘place, complete the following table regarding those leak detection and repair
procedures. Photocopy this question and complete it separately for each process

type.
cBI
[ ] Process type ........ R{@D”ﬁ (lA/z_,ag,’ pp{b
Leak Detection
Concentratign
(ppm or mg/m ) Frequency Repairs Repairs
Measured at of Leak Initiated Completed
Inches Detection Detection (days after (days after
Equipment Type from Source Device (per year) detection) initiated)

Pump seals

Packed '\J / %
(

Mechanical

Double mechanical

Compressor seals

Flanges

Valves

Gas

Liquid

Pressure relief
devices (gas ’
or vapor only)

Sample connections

Gas

Liquid

Open-ended lines

Gas

'Use the followving codes to designate detection device:

POVA = Portable organic vapor analyzer
FPM = Fixed point monitoring
0 = Other (specify)

[ 1 Mark (X) this box if you attach a continuation sheet.
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10.16 Raw Material, Intermediate and Product Storage Bmissions - - Complete the following table by providing the information on each

liquid raw material, intermediate, and product storage vessel containing the listed substance as identified in your process block
or residual treatment block flow diagram(s).
Operat-

Vessel Vessel — Vessel ing
Floating Composition Throughput Filling Filling  Imner Vessel Vessel Vessel Design Vent Control Basis
Vessel Roof of Stored (liters Rate Duration Diameter Beight Volume En1551m Flow Diameter Efficiency  for

Type' Seals’ Materials’ per year) (gpm) (min) (m  (m (1) Controls’ Rate’ (cm) (%)  Estimate®
F 007, _519p00 _joo _ 180 3.2 5.5 10 Newe r.:/A [0 O

F 1007 519,000 400 (%0 37 55 4160 Newe ‘M,Z& 1o O

E 0% 519000 00 180 3.2 55 70 Newe “—L‘L L0 0

v 007 50000 o %0 3.2 55 iLZ&D__MM_M'UL_ 1o 0

F 0% 509,000  _po {90 3.C 55 410 _Newe J\_‘/_QL L0

F j00f _s1%eed j0f 190 D4 55 W) Nyt / e 0

Use the follawing codes to designate vessel type: *Use the following codes to designate floating roof seals:

F = Fixed roof MS1 = Mechanical shoe, primary

CIF = Contact intermal floating roof MS2 = Shoe-mounted secondary

NCIF = Noncontact intermal floating roof MSZR = Rim-mounted, secondary

EFR = External floating roof = Liquid-mounted resilient filled seal, primary
P = Pressure vessel (indicate pressure rating) = Rim-mounted shield

H = Horizontal = Weather shield

U = Undergroumd = Vapor mounted resilient filled seal, primary
= Rim-mounted secondary

= Weather shield

*Indicate veight percent of the listed substance. Include the total volatile organic content in parenthesis
‘Other than floating roofs
5(‘.as/vapor flow rate the emission control device was designed to handle (specify flow rate units)

SEEEEE

‘Use the following codes to designate basis for estimate of control efficiency:

C = Calculations
S = Sampling




PART E NON-ROUTINE RELEASES

10.23 1Indicate the date and time when the release occurred and when the release ceased or

wvas stopped. If there were more than six releases, attach a continuation sheet and
list all releases. MD Acizascs ©veR RePerradie Quamrcrry FTLED T~ (G%7

Date Time Date Time

Release Started (am/pm) Stopped (am/pm)
1

2

10.24 Specify the weather conditions at the time of each release. !\}/D(

Wind Speed Wind Humidity Temperature Precipitation
Release (km/hr) Direction (%) (°C) (Y/N)

1

2

]

Mark (X) this box if you attach a continuation sheet.
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APPENDIX I: List of Continuation Sheets

Attach continuation sheets for sections of this form and optional information after this
page. In column 1, clearly identify the continuation sheet by listing the question number

to which it relates. In column 2, enter the inclusive page numbers of the continuation
sheet for each question number.

Continuation
Sheet
Question Number Page Numbers

(1) (2)

2,04 C~]
2,12 -2
2, )4 C-3
H,. 02 C -4
4,03 -5
Y.03% (¢
1.0 -7
7.0 X C-%
7. ¢ -9
1,03 C-1o
T.03 C -
< .0\ C-1=2.
S .01 C-13
3.0 c =19
QoY 15
9 04 c~1b

[

] Mark (X) this box if you attach a continuation sheet.
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